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Preface 


study evolved out of the work of the thirty-ninth session of the International 
conference on Education, held in October 1984 in Geneva. The special theme of that 
zatio rence - the theme on which a recommendation was adopted - was ‘Universali- 
du п and renewal of primary education in the perspective of an appropriate intro- 
ction to science and technology’. The commission which, under the chairmanship of 
М З Charles Hummel, delegate of Switzerland, debated this theme, concentrated first 
n extracting from delegates’ varied experiences ‘such lessons, concerns, insights and 
БСБ as would be directly relevant to further national and international action 
wards the universalization of primary education. . 
eee Next to its renewal, the commission agreed that ‘a mere extension of the 
cy 'Sting systems of primary education on the principles of “more of the same” or 
дез as usual” could result in an unjustifiable erosion in the quality of education of 
Ша and types, and the national expectations from universalization would геше, 
ized omplished. The experiences of those countries which had successfully uamsa - 
іпеу 11У education, as recounted by a number of delegates, confirmed that an 
tents, able consequence of quantitative expansion has been changes in ra HOE: con- 
sary 7 o Ethods, textbooks and materials. Corresponding changes had also been neces- 
Ty in relation to teacher recruitment and training processes, organizational, supervi- 


муу ала 1 1 inati tems." 
cry and management practices, and evaluation and examination sys 5 
| erre as that a change of reform 


A signifi prac s і 
pa riences W. > › 

made ; nt lesson highlighted in all these expe beet он 
culties unless understood 


all 


мез Tespect of any of these components of the bees 
and des Ssion on all others, possibly leading to unexpected diffi 
ue dealt with." 
e Pine Ussing the introduction to science and tec bey inte 
Cience S noted that this topic is closely related to that of e ucati 
Керч technology offer a means of renewing primary t naay Ei 
pendence rom developing countries saw this renewal ae ке ке eae 
Scien е and self-reliance. The hope was expressed that the initia т л 
Ce and technology from the earliest possible age could, ultimately, make a major 


Ontributi i i ies.’ 
оп to tran i тегу in newly independent countries. 
Such sforming society 1 y s the tenor of the debates 


» in the words of the Final report of the Conference, wa nor o 

к eh Preceded the adoption of Recommendation No. 74 to the Manis 06 наше. 
» а recommendation which concluded by enjoining the Internationa н o! 
Es Cation to ‘give more attention to primary education in its programme О = ies, 
adyo mentation and information, and promote the broader dissemination 9 most 
co anced experiences in this field.. .’. As part of its effort in this direction, » eI 
with Sioned the present volume. Graham Orpwood was at that time Science Adviser 

h the Science Council of Canada, while Ingvar Werdelin was professor in the 
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Department of Education and Psychology at the University of Linkóping, Sweden. The 
authors divided the task between them so that Dr. Orpwood concentrated his efforts on 
the science and technology aspects and Professor Werdelin focused his attention on 
educational aspects. They were, however, able to discuss the different parts and to add 
to each other’s presentation. During the writing, Professor Werdelin spent a semester as 
Visiting Professor in the Department of Education at the University of Melbourne, 
ae, where he also found discussions with members of the faculty most help- 

ш. 

The book, once completed, underwent a thorough, final revision. The result is a 
well-researched work illustrated with a great deal of information about the different 
aspects of science and technology in primary education. The task of assimilating all the 
information available was no easy one but the authors have selected wisely in order to 
give a sound base and reasonable spread across the various Member States of Unesco. 
Since one of their objectives in writing the study was ‘to raise questions for policy 
makers and educators to answer within the context of their own situation’, this choice is 
most important. Indeed, a valuable aspect of the study is the questions thus raised, and 
if policy makers and educators can apply themselves to these and find at least some of 
the answers, then the study will have justified itself. 

The ideas and opinions expressed in this book are those of the authors and do not 
necessarily represent the views of Unesco. The designations employed and the presen- 
ло ш throughout the publication do not imply the expression of any 
ШЫ latsoever on the part of Unesco concerning the legal status of any country, 

€rritory, city or area or of its authorities, or concerning its frontiers or boundaries. 
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Introduction 


ae work presented here is the result of a partnership between its two authors and the 
Cn Bureau of Education in Geneva. At its twenty-first session, the General 
ni erence of Unesco decided that the special theme of the thirty-ninth session ofthe 
e onal Conference on Education, to be organized by the International Bureau of 
mean should be ‘Universalization and renewal of primary education in the per- 
Th ive of an appropriate introduction to science and technology’. А 
te session was convened by the Director-General of Unesco at the International 
М ference Centre, Geneva, from 16 to 25 October 1984. It was attended by 123 
» ember States of Unesco and several other organizations, both governmental and 
On-governmental. In all 466 delegates, including 34 ministers and 24 vice-ministers, 


ies where it has not yet been attained. 
sential to this renewal. The problem 
education authorities in the Member 


ав in all parts of the world. Despite the huge efforts that have been made to advance 
Ucation and despite the progress achieved, the full exercise of this right is still far from 
a ы; world-wide. The choice of the theme of universalization and renewal of primary 
ier reflects the growing preoccupation 0 
on vith the alarming situation concerning illiteracy, Я 
^ the inadequacy of primary education. In addition to the problem of general provi- 
sion for and further progress towards the democratization of education, the content and 
oa of primary education are often not adapted to the natural, cultural and human 
Ironments in which this education is provided; the content and curricula often lag 
B behind the advancement of knowledge, particularly as regards science and techno- 
Ry education in primary school. 
pe Abiem of renewal to achieve ge 
. In its second Medium-Term Р! 


ci SSH. уы p 
een democratization of education implie: 
О to cater for the whole school-age рор 


neralized primary education is also stressed by 
lan (1984-1989) it states: 


s the expansion ofeducation systems to enable the 
ulation, it also involves in many countries an 


1. The numbers in square brackets refer to the ‘References’ at the end of the book. 
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effort to renew the organizational framework, methods and subject-matter so as to ensure that 
education is more relevant to the environment in which it is given, the needs of the people and 
the requirements of progress. 


Recent conferences of Ministers of Education and Those Responsible for Economic 

Planning in Member States in the different regions of the world, particularly the con- 
ferences held in Mexico City for the Latin American and Carribean Region [63] and in 
Harare for the African Region [6], expressed concern for the problems of the univer- 
salization of primary education and recommended steps for its further democratization 
and renovation in order to provide all children with education such that they can 
exploit their own aptitudes and enable Society to progress. Similar concerns were 
expressed at some of the conferences regarding the development and renovation of 
science and technology education at all levels. А 

To obtain up-to-date information on which to base the discussion during the Con- 
ference and to enable the writing of the present book, the International Bureau of 
Education conducted an inquiry by sending a questionnaire in 1983 to all Member 
States of Unesco. Before the deadline, eighty-one countries had provided answers to the 
questionnaire. They were asked to provide information on several points concerning: 
(a) universalization of primary education; (b) renewal of primary education; (c) intro- 
duction to science and technology at the primary level; and (d) regional and interna- 
tional co-operation 

During the conference other official documents from Member States were made 
available. Furthermore, a large number of international and national meetings have 
dealt with the topics of the Conference and have led to the publication of documents, 
and much research has dealt with this subject. А P, 

Following the Conference session, the International Bureau of Education commis- 
sioned one of its comparative studies on the same general theme as that of the Con- 
ference, and this book is the outcome of that study. The authors attended the Confer- 
ence; one of them (Werdelin) produced a paper for it. The planning of the study was a 
joint effort. One of the authors (Werdelin) was responsible for reviewing the informa- 
tion submitted by the Member States and other materials and for preparing Chapters II 
to VI inclusive of this book. The other (Orpwood) wrote Chapter I, which describes the 
conceptual framework of the study, and conducted a reflective analysis of data, pre- 
sented in Chapter VII. Despite the fact that at no time during the writing phase of the 
study did the authors live closer to each other than 8,000 kilometres and that they only 
met for one week to discuss the writing, the collaboration was a stimulating and happy 
one. Whether it was also productive, the reader alone must judge. 

Each of us wishes to acknowledge institutions that employed him. Werdelin prepared 
much of the text while on study leave at the School of Education, University of 
Melbourne, Australia, and expresses his gratitude to that institution as well as to his 
home base, the Department of Education and Psychology, University of Linkóping, 
Sweden. Orpwood received encouragement and co-operation from the Science Council 
of Canada, despite the fact that it was undergoing a severe reduction in its resources at 


the time. To each of these institutions, and especially to our personal colleagues, we say 
‘Thank you’. 


CHAPTER I 


The science-technology-education 
partnership 


= twe! 
The citizens, workers and decision makers о need to enjoy : t 
today. Are they receiving the education they i ide 


s ion in science ‚оне 

Changes is science and technology; education i at this time. ~ i 

un jeu inv in many countries of the world at. a continuing belief, on 
der particular scrutiny in y on also implies to the betterment of 

: 0 ribute to : 

the part of all nations, in the potential of education 10 CO power, can ultimately iy 

their peoples, Science and technology, despite pee if they are in the hands of ped 

Controlled and used for peaceful, ne Deina intellectual capacities evel of 

educate vs and women whose | logy at the prim: 

developer. "m Dr RUTAS introduction to science and technology 


I А ; i in sup- 
“ус Шоп is thus seen as essential Dur s ME science and corre ; 
© can illustrate this ideal partnershi i iagram (see D 
Port of national development in the form of a simple a development are to progress 
Itis the premise of this book that, if economic and soc rises must function as par 
smoothly and effectively, these three contributing E mási developed countries 0 
ers. Historically, this has rarely been the case (even in 


SCIENCE 


DEVELOPMENT 


EDUCATION 


TECHNOLOGY 


үр for development 
FIGURE 1. Science, technology and education: а partnership 
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the world) and thus the quality of science and technology education has continued to be 
a matter of concern. Is our faith in such a partnership therefore misplaced? Can science, 
technology and education work together for development? Let us examine these ques- 
tions and at the same time suggest working definitions for the key terms. 


Technology 


It is common to find definitions of ‘science’ and ‘technology’ set down in this order, 
with ‘science’ first explained and then ‘technology’ defined as ‘the applications of 
science’ [37, p.ii]. While such a definition of technology is useful for some purposes, it 
can also be misleading since it casts technology in a derivative role and implies the 
scientific knowledge must first exist before it can be applied by the technologist or 
engineer. Such a view of science and technology turns the history of social and economic 
development on its head since technologies, by any reasonably broad definition, have 
— until the eighteenth century, at least — usually preceded the corresponding areas of 
science. It seems appropriate, therefore, in the present context to consider technology 
first. 

As part of their cultural heritage, peoples in all parts of the world have developed tools, 
materials and techniques to meet their needs and desires. As the raw materials available 
to them and their own ingenuity have varied, so also do the products of their ‘tech- 
nological’ innovation vary in sophistication and endurance. But the basic needs of 
shelter, clothing, nourishment and physical survival, as well as the human desires for 
comfort, transportation, communication and military superiority, led to the develop- 
ment of technologies in many areas. This process of technological development is 
intimately bound to the process of education since improvements to each technology 


her to son and from mother to 


Itis important to realize that this technological education was independent both from 
science (as a formalized body of knowledge) and from schooling. For example, the 
working of metals and the making of ceramic pots both preceded (by thousands of 
years) the scientific discovery of the structure of these materials. 

With the advent of science, however, technology has become dependent noi just on 
material resources and human ingenuity but also increasingly on scientific knowledge. 
Correspondingly, its rate of development has increased enormously and it has become 
fashionable to talk of technology as ‘applied science’ since the scientific component has 
become so important. To continue the example of materials technology, the science of 
metallurgy has led to the development of many new alloys with special properties and, 
even more recently, scientific research into ceramics has shown the enormous potential 
of these materials in future industrial design. Yet the essence of technology remains the 
same: in the words of our preferred definition, ‘the totality of the means employed to 

provide objects necessary for human sustenance and comfort’ (Webster's new collegiate 
dictionary, 1977). 

With the advent of science education (see next section), the teaching of craft techno- 
logies has taken a minor role in modern education [35. p. 2]. The teaching of woodwork, 
metal work, needlework and cooking are still found in schools in many countries, but 
often they are provided only to students who are not considered to have the ability to 
handle the (more prestigious) academic subjects. 
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To summarize, technology continues to be of direct importance to the economic and 
social development of all countries. Nowadays, scientific knowledge is an essential 
component of technology which is becoming increasingly ‘knowledge-intensive’. How- 
ever, it is our hypothesis that this partnership between science and technology has not 
been successfully transferred to the classroom in most countries (for an interesting 
account of the political problems in attempting this transition in one country — the 
United Kingdom — see [43]). In addition, the partnership between technology and 
education which existed in traditional cultures has, we hypothesize, not survived the 
take-over of education by schooling. Before exploring these questions, however, let us 
ч the second component of the ideal partnership for development — 

ce. 


Science 


Unlike technology, with its practical goals, 
understanding, for explanations of phenomena. While technology uses concrete mate- 
rials to build its products, the stuff of science is ideas, the intellectual creations of 
human beings. At its most basic level, it seeks to describe the objects of nature. In doing 
50, it invents concepts which function as ways to examine natural phenomena. At the 
Next level, it tries to link these concepts together in ways that can be used to classify 
objects and events into groups. This is important because individual instances do not 
then have to be considered as unique, each requiring a separate explanation. For 
example, once the category ‘fish’ is distinguished from the category ‘bird’, it is not 
Necessary to explain why each separate fish swims and each separate bird flies. Science 
is thus hierarchical in nature, moving toward ever more sophisticated abstractions, ever 
more minute levels of details, ever more general explanations for the world we live 


In. 


science is the search for knowledge, for 


These explanatory systems are not themselves useful in any practical sense. The 
ancient Greeks developed remarkably advanced scientific ideas but were less sophis- 
ticated technologically than either the Egyptians or the Chinese. It was not until the 

ibuting to technology began to 


eighteenth century that the potential of science for contri : 
ly in our present generation that the length of 


be exploited systematically and it is on 2 ‹ 1 : 
time between basic scientific discoveries (e.g. of the biochemical basis of genetic 
reproduction) and their technological exploitation (in biotechnology, to continue the 
same example) has become very much shorter. 

Along with this shortening in the time between di 


the tendency mentioned earlier to regard technolog p hu 
making the connection between science and technology a sort of ‘one-way street’ in 


which scientific knowledge is seen as the prerequisite to technological development. As 


we have noted, while this is increasingly becoming the case with the newer ‘high’ 
logical development. Nor does it do 


technologies, it is still not the case with all techno elopn ‹ 
Justice to the history of technology їп which most technological innovation has been 

the shortcomings of earlier techno- 
hnical ingenuity on the part of 


scovery and application has come 
y simply as ‘applied science’, thus 


logies and on the use of either new materials or tec! 


engineers or technici 
nicians. В , 
t is the connection between science and 


Of more importance in the present contex ‹ 
е rate of economic development. Partly, we 


Scientific activity in a country and th [ ў ‹ 
Suspect, because of assumptions concerning the direct and linear link between science 
and technology, a significant research capability in the basic sciences has often been 
Tegarded as a prerequisite to technological development and thus to economic success. 
The United States of America, which clearly possesses all of these, is held as the 
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example that proves the point. Yet it is also clear that countries such as Japan and, more 
recently, the Republic of Korea have developed phenomenally successful technologi- 
cally-based industries without first becoming dominant in research in the basic 
sciences. It is also the case that other countries (such as the United Kingdom) that have 
long had a tradition of excellence in scientific research have failed to see a correspond- 
ing payoff from technology. So, not only is the connection between science and tech- 
nology complex epistemologically, it is also complex economically, socially and poli- 
tically. National development requires endogenous technological development but not 
necessarily a correspondingly sophisticated tradition in the basic sciences. 

If this is indeed so, then the implications for education are significant. There are good 
educational reasons for arguing that science is an important component of a student's 
general education but it may be that technological education is of even greater impor- 
tance in stimulating economic development. Ideally, of course, the two will be partners. 
Let us therefore turn to education and consider how it is expected to contribute to 
national development. 


Education 


From the earliest times of civilization in all parts of the world, education, like tech- 
nology, has had its roots in the home and local culture. Only since knowledge has 
become largely written down in books has education become associated with literacy 
and the acquisition of literacy with institutions such as schools. (Schools, that is, in the 
modern sense of the term. Certain types of school — religious schools for example — 
are, of course, much older.) In recent times, education has become associated almost 
exclusively with schools and thus its scope has tended to be limited to the sorts of things 
that can be readily carried out in schools. For example, schools are quite good places for 
learning how to read and how to calculate. Reading and arithmetic have thus become 
Important school subjects. Cooking and making tools, however, are less effectively 
taught in schools than in kitchens and workshops; correspondingly, they have not come 
to be seen as important aspects of education. ; 

This is not, in any way, to denigrate the value of literacy and numeracy but simply to 
stress the distinction, introduced earlier, between education and schooling. Education 
is the more inclusive term and includes those cultural, religious, moral and technical 
aspects of a child’s development that we may choose not to (or be unable to) deal with 
adequately in schools. The point of the distinction in the present context is that it helps 
us to understand how education in science and technology has become narrowed as the 
Shag of education has become more and more synonymous with that of school- 

Unlike technological education, which began at mother’s knee and father’s field or 
bench, education in science has always been predominantly a matter for formal school- 


ing. Science became formalized in the school curricula in most European countries 


during the latter part of the nineteenth i i 
century in a from health to 
astronomy and from botany to ph E i-es ui di 


ducti i : ysics. However, from the earliest days of its intro- 

uction, science education was not seen as a subject for all students but as one for an 
elite who would go on to become scientists, doctors. engineers and leaders of industry. 
In this respect, it fitted well into the secondary school systems of European countries 
that were themselves largely elitist in orientation. As these countries developed school 
Systems in their colonial territories, they introduced similarly oriented curricula. 

However, in recent years, the advantages of such selective or elitist school systems 
have been called into question both in Europe and in those countres with school 
systems based on European models. For example, a recent Unesco Bulletin on Science 
Education in Asia and the Pacific states: 
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The consequences (of giving priority to higher levels of education) have been an increase in the 
number of illiterates, despite the expansion of the formal system; an increase in the number of 
unemployed or underemployed; and a general support for, in some cases, a small industrial 
sector based on Western methodology, rather than on the much larger traditional craft 
economy. Thus the educational system as a whole has continued to support or serve the 
interests of socially and intellectually privileged groups rather than society in general [37, 
p. iii]. 

The outcome of this type of rethinking of the role of schools in relation to national 
development has been to focus attention more on such matters as literacy and the needs 
of all society, on the relevance of school subjects to the local culture and economy, and 
on the connection between education and work. It has also re-emphasized the role of the 
primary school as being more than simply a place to prepare some students for 
secondary and higher education. р > PA 

These trends have been reflected in the way that science education has been critically 
examined in recent years. In the early years, science in school meant (for most students) 
studying the separate sciences of physics, chemistry, biology (and sometimes others) as 
part ofa preparation for university or other advanced training. These specialist subjects 
were part of a secondary school curriculum which, in many countries, was only avail- 
able to a small proportion of students. Now, however, the idea that science is a subject 
about which all people should know something requires that it be incorporated into the 
primary level of education and this trend has been evident worldwide for a number of 
years. Hence, the growing involvement of international agencies, such as Unesco, in the 
teaching of primary science. For example, the Unesco series New trends in biology (also 
chemistry, mathematics, physics) teaching began in the late 1960s, while the first such 
Publication for primary science education was published in 1983 [19]. 

Part of the motivation for this expansion of science education to include all students 
and, therefore, into the primary levels of education has undoubtedly been the expec- 
lation that the partnership among science, technology and education would be strength- 
ened and that the cause of economic and social development would thereby be fur- 


thered. It is beyond the scope of this book to determine if, indeed, economic devel- 
opm changes in education systems. It is probably too 
реп has Been бише А tiroen ы wever, we shall examine the ways in 


early to make such an assessment, in any case. Ho l 
Which science and technology education have developed at the primary level of school- 
ing and the extent to which science, technology and education are functioning as 


Partners in the service of development throughout the world. 


OVERVIEW OF THE STUDY 


Background 
Evidence on the growing international awareness of the importance and need both to 
Universalize primary education and to introduce science and opc ш ae cur- 
Ticulum at this level was the incorporation of these two issues into the vem theme of 
the thirty-ninth session of the International Conference on Education held in Geneva, 
16-25 October 1984. This theme, as stated for the purposes of the Conference, was 
"Universalization and renewal of primary education in the ереше a an appro- 
Priate introduction to science and technology’. This theme was discussed by one of the 
he end of which a recommendation to Minis- 


two commissi f att 
conference, ` t 5 
tries of Education ite RIT on the subject. This study is not a formal report on that 
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bate nor on the substance of the recommendation; readers interested in consulting 
T ы should refer to the Final report [34]. | | h 
these ion for the Conference, the International Bureau of Education prepare 
но questionnaires for Member States. The first of these related specifically to the 
ре ial theme of the Conference, while the second was devoted to the topic of the 
plena Session of the Confernce - ‘Education for all in the new scientific and technical 
environment and taking into account disadvantaged groups’ [31], and to the theme of 
ie. Conference's other commission - *Major trends in education' [35]. Clearly, there are 
connections between the plenary theme, which emphasizes the new scientific = 
technical environment, and the special theme, with its stress on the educationa 


response to that environment through science and technology education at the primary 
level. 


The primary purpose of collectin 
the preparation ofa database of ex; 


the wealth of informative data contained i 
responses were received from eighty-one M 
these extensively (as well as оп supplemen 


ber States — see ‘References—questionnaire replies"). These ninety-four nations repre- 
sent, in total, the majority of the world’s 


Scope and objectives of the study 
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national study conducted by one of the authors (Orpwood), it was found useful to 
understand this phenomenon in terms of four levels in which the science curriculum 
can be perceived. 

Atone level, the evidence consists of the program, courses of study or curriculum guidelines 
prescribed by ministries of education; these define the intended curriculum. Ata second level 

school boards, schools and teachers create the planned curriculum through local programs ап d 
lesson plans. Thirdly, evidence from the classroom itself indicates the taught curriculum 

which students actually experience. And finally, there is the /earned curriculum, the students’ 
intellectual and practical achievements (72, see also 52]. 


In an ideal world, of course, all four levels would be identical but common sense 
suggests that this is never the case. This does not imply dishonesty on the part of those 
reporting evidence but merely the reality of different ways of looking at the phenomena. 
In the present study, then, the vast majority of our evidence was from the first lev- 


el. 


OUTLINE OF THE STUDY 


The study may be considered as comprising three parts. Following this introduction, 
five major chapters contain the summarized evidence from Member States concerning 
Science and technology education in the primary school. A final chapter contains an 
analysis of these data using a variety of concepts from the literature of science and 
technology education theory. The data chapters (II to VI) are based largely on questions 
from the IBE questionnaires, as follows: 


Contexts of science and technology education in primary school 
The debates concerning science and technology education at the International Confer- 
ence on Education took place within the context of a broader discussion of the uni- 
Versalization and renewal of primary education In general. Clearly, the nature and 
Quality of primary education in a country affects directly the nature and quality ofany 
Science and technology education that is included. It is appropriate therefore that this 
study start with a review of Member States’ responses to questions concerning their 
Systems i ion. | : 

и " Zag tee is in two principal sections corresponding to two 
Major aspects of the context in which science and technology education takes place. 
First is the historical context. Many of the Member States’ responses PTER their 
systems of primary education began with a historical outline of the development of 
education in their countries. ion is summarized in terms of the principal 


is informati ‹ | 
rs have been used in the growth of universal primary 


led to a variety of concerts of ра аман, 
паеей pee ion' varies in meaning aroun the world. While the 

x UD tern priman eaa national Standard Classification of Education 
(ISCED; iti 4 the A the first level which usually begins at age 5, 6 or 7 
Jdefiniiina of education izes a variety of more specific national 
ble the study to provide an overview 


efinitions e questionnaire enal 
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enrolment, wastage (dropping out, repetition, absenteeism, etc.). In connection with the 
thirty-ninth session of the International Conference on Education, data on educational 
development in the world were published and trends in these data are reviewed briefly 
in this study, together with some of the reasons for failure of primary education to 
achieve its goals. Discrimination in education on the basis of sex, race, geographical 
location, physical handicap, language and other factors is another component of the 
overall quality of education, and progress towards reducing it is discussed here. 


Goals and objectives of primary education 


At the primary level of education, science and technology form part of a total curri- 
culum which is often taught in an integrated manner, i.e. without division into separate 
subjects. In any event, the goals and objectives of science and technology education in 
the primary school are derived from, or at least related to, the general goals set for 
primary education. This chapter is therefore divided into two principal sections, the 
first of which reviews the goals and objectives of primary education in general, while the 
second contains a summary of the goals and objectives of the science and technology 
component of primary education. (This contrasting layout — first describing primary 
education in general and following with the science and technology component — is 
employed in each of Chapters III to V.) 

The goals and objectives themselves have been analysed using a two-dimensional 
model. One dimension considers the degree to which the goals are centred on the needs 


of the individual or those of society, while the second distinguishes between goals that 


tion. It is our experience that school curricula in most countries contain goals and 
objectives ofall these types. Therefore, this classification enables ready comparison of 
goals from radically differing cultures and educational traditions. 

While the general goals of primary education are often very broad, those for science 
and technology education are frequently much narrower. The general goals stress the 
need to develop literacy and to help young people identify with their culture and 
ideology, but few countries specify the scientific or technological aspects of contem- 
porary culture. They are, in general, still not regarded as very significant components of 
the environment and specific references are rarely found in the goals of primary edu- 
cation. 

Nevertheless, most countries do acknowledge a place for science and technology in the 
primary education of their children, a fact that would probably not have been evident 
twenty years ago. The chapter contains a brief review of the development of increasing 
international agreement over the past two decades concerning the importance of 
science and technology education; it then goes on to review the objectives of science and 
technology education using the model that was described earlier. 


Structure and content of primary school curricula 


Debates about goals and objectives in education inevitably have an air of abstractness, 
almost of unreality, about them. Certainly in terms of policy statements, we seem to bea 
long way from the classroom. Yet once the discussion turns to content, to the stuff of 
science and technology, then that air changes dramatically toward the concrete, even 
the mundane. Yet content is important in giving flesh to the abstractions of goal 
statements. It is also important since the content of science lessons provides the ‘уе- 
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hicle' for carrying the objectives. This concept will be explored in more detail in the 
final chapter as we discuss how the same science content can be used to achieve a variety 
of different goals or objectives. $ ] ч 

First, the chapter reviews the general structure and content of curricula in countries 
around the world. Within this section there is a discussion of integration (of school 
subjects) within the curriculum. Following this, there is a more detailed analysis of 
Member States’ responses to questions concerning the science and technology curricula 
of their schools. These responses are important to the study inasmuch as they shed light 
on the hypotheses advanced earlier in this chapter concerning the partnership (or lack of 
one) among science, technology and education. 


The delivery system in primary school 


Even the best science or technology content combined with the most useful objectives 
in a curriculum plan would mean nothing at all if they were not "delivered appro- 
priately to the learner. As the earlier classification of curriculum levels implied, there is 
Often significant slippage between the intended and planned curriculum (on the one 
hand) and the taught curriculum (on the other). Everything that affects this gap is 
included in what we call the ‘delivery system’. Delivery systems therefore include most 
importantly the teachers (and, by extension, their training); also, textbooks and other 
instructional aids such as radio, television, computers and other educational techno- 
logy, where this is used. They also include, in the case of science and technology 
Negara science rooms or laboratories, technology workshops, and the equipment 
that might be found in such facilities. Р А 
These ieee have been extensively studied together with their effects on the pur 
Comes ofthe learning process. We do not attempt in this study to review that Joma nies 
detail but rather to summarize the responses of Member States to questions about t. 
factors within their own school systems. In addition, this chapter of the study paca 
systems of educational administration and the evaluation of student achievement, б 
of which have a major impact on the way science and technology are taught and ү x 
Finally, there is a section that reviews the teacher training provided for teachers o 


Science and technology in primary schools. 
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take the form of five reflective essays based on the data of the earlier chapters. The 
purpose is to raise questions for policymakers and other educators to ask themselves 
within their own situations. These essays will also introduce a variety of concepts from 
the literature of curriculum theory and of science and technology education. 

The second function ofthe chapter is to revisit the original hypotheses ofthe study and 
to ask in more general terms, ‘In the light ofthe information provided (in Chapters II to 
VI), what can be said of the partnership between science, technology and education? 
Thus the study will conclude, as it began, with a concern for the economic and social 
development ofall countries and of the role and effectiveness of science, technology and 
primary education to work together to further these goals. 


CHAPTER II 


Contexts of science 
and technology education 
in the primary school 


In this and the following three chapters, an attempt will be made to paint a picture of 
science and technology education in primary school throughout the world. This will 
mean discussing goals and objectives; describing curricula; mentioning means used in 
the introduction of science and technology in primary school teaching; and discussing 
difficulties encountered, ways of overcoming them, and factors favourable to the pro- 
cess. To be able to present an adequate picture, it is first necessary to sketch the 
background and to see science and technology in relation to the total educational 
Situation. 

A first question that needs to be answered is 
different countries, The term is used with different meanings in different parts of the 
world, and it might be misleading to discuss science and technology education at this 
level without having made clear what stage of education is considered. 

A second question that must be asked about primary education concerns the ways in 


which it functions in the world: do different countries get the expected outputs from the 


economic and other investments made? Different school systems operate at various 
ies it is found that inefficiency in the 


levels of efficiency, and in some developing countri f ‹ 
area of education means a hindrance to the whole national effort to improve the 


socio-economic situation: a large number of children never enter school; the majority 
Or a large proportion of those who enter school never finish primary education; others 
repeat one or several grades; and discrimination between groups in society is common. 
It is felt that proper approaches to this educational problem should enable countries to 
improve their whole situation, and that scienceand technology should play a major role 
in this work since these subjects could bring school closer to practical work, local 
realities and future opportunities. On the other hand, the opportunities for introducing 
pung people to science and technology depend on the ways In which the school system 
nction, 


what is meant by ‘primary education’ in 


THE CONCEPT OF PRIMARY EDUCATION 


ves, curricula, delivery systems and other 
to realize that primary education systems 
untry to another. They are based in part on 
d in different directions. 
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а role of primary education 

i Oking back to the educational situation existing only a century ago, one finds that the 
ncept of broadly based primary education for everybody had not generally entered 
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people’s minds. In most countries, the education provided for the masses was closely 
related to their religious needs and had little or nothing to do with preparing them for 
active life. Exampies may be taken from Sweden, where public education was provided 
by the State Church since the late seventeenth century and aimed to teach people to read 
the Bible; or from Moslem countries, where mosque schools taught children to recite 
the Holy Quran in classical Arabic. Schools existed for a social and intellectual elite, 
too. They provided traditional academic education for children who would pursue 
careers in religious, legal, medical, administrative and similar fields. Scholarship sys- 
tems seem to have existed in most countries enabling gifted children from poor homes 
to enter these elite schools and climb the social ladder. 

During the nineteenth century, most countries then existing tried to generalize edu- 
cation at the primary level and usually made it compulsory. Laws about compulsory 
education often go back a long time; the following years may be mentioned: Austria, 
1774; Denmark, 1814; Turkey, a statement in 1824; France, 1833; Sweden, 1842; 
Finland, 1856; Paraguay, early nineteenth century; United Kingdom, 1870-1892; Baha- 
mas, 1878; Bulgaria, 1879; Argentina, 1884; Mexico, 1892; Australia, 1895; the Nether- 
lands, 1901; Sri Lanka, 1907; and Belgium, 1914. The education given remained 
somewhat restricted in scope focusing on the provision of reading and writing skills and 
the acquisition of religious knowledge. 

In many countries until very recently a dual system existed with separate schools for 
children who were able to continue towards higher levels and for those who were not. A 
typical example is provided by Sweden [86]. The compulsory primary school (folks- 
kola) provided general training for all and lasted for six years until 1948, while the elite 
system of lower secondary school (realskola) and upper secondary school (gymnasium) 
gave academic training for students with sufficient economic and intellectual capaci- 
ties. This dual system was abolished in stages. From 1984, pupils were allowed to enter 
the realskola from Grade 3 of primary school, and from 1928 they entered either from 
grade 4 or grade 6. Not until 1962 were the two systems abolished in favour of a 
comprehensive compulsory school. 

Similar systems have existed in other West European countries, and in some cases 
remnants still exist. In the Federal Republic of Germany, it is still possible to enter à 
‘theoretical’ secondary school stream at an early stage while other pupils remain in what 
is called Hauptschule, which does not prepare for higher education. In the United 
Kingdom, private schools also form an elite system, but the public schools still prepare 
the vast majority of candidates for higher education. 

The schools created by colonial powers in their dependencies were based on their own 
schools. It seems that they usually served a limited purpose: to provide the trained sta 
of local people needed by the colonial administrations. Few attempts were made to 
create a general education for all, and no system able to train a sufficient staff of local 
teachers to act as specialists in academic fields was found. Religious schools still exist in 
many areas, however, providing religious and literacy education for children and 
adults, and in some cases also supplying advanced training for specialists. An example 
of the latter is the Islamic religious school system related to the Al-Azhar University !n. 
Cairo, which has trained Moslem scholars as teachers, administrators and the like for 
many generations. 

A new way of looking at education emerged during the twentieth century; in some 
countries the changes took place after the Second World War, but in others it came 
much earlier. People began to regard education as a right to be enjoyed by everybody. 
and there was debate about its content. 

The Universal Declaration of Human Rights mentions the right to (primary) educa- 
tion. This right has also been guaranteed by numerous national constitutions and laws. 
In Europe and in many other parts of the world, it was possible to build on the existing 
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school systems, which were expanded and renewed. In most emerging nations, the idea 
ofan education for all could be accepted after their independence. It is generally agreed 
that this right to education shall be extendedd to all people independently of sex, race, 
social class or language. Education is compulsory in most countries in the world. The 
duration of compulsory education is, furthermore, rarely stated as a number of years 
but д terms of age or of level of schooling achieved. Conflicting information is 
ound. 

There are countries where no compulsory education exists. The reasons vary; in some 
cases they are economic and financial coupled to the realization that it is not useful for a 
country to introduce laws which cannot be enforced, but in others, for example, Bah- 
rain, Lebanon, Qatar and Saudi Arabia, the reason is stated to be to safeguard the 
freedom of people. Compulsory education exists in countries like Denmark, Ireland 
and Peru in so far as the person in charge ofthe child is responsible for the provision ofa 


proper education; in such cases itis possible to replace education In an organized school 
with schooling at home. Malaysia and Tunisia state that primary education is not 
i 1 African Republic has made it compulsory as 

it is not a right. China and Indonesia have 


soon as the child enters school, though à г 
compulsory. In many countries with 


advanced plans for making primary education c c 
compulsory education, enrolments fall short of expectations. A 

The school systems all over the world present a very homogenous picture. The model 
used is mainly European in origin. Holmes [22] states that the new system in Prussia 


and the formulation of similar comprehensive plans in 
during the eighteenth century provided the models which were later followed by other 
Countries until recent times. The colonial powers trans 
their colonies and protectorates, and, after independence, l 
the new rulers. Not until recently have certain developing countries started to look to 
other traditional models as a means for the universalization 0 
Moslem countries like the Arab States, Pakistan and Nigeria. | . 

Tbe din European model of education bad certain features which still char- 
acterize many school systems [25, 26]: (a) there аге fixed ages for entering and leaving 
school; (b) the system provides full-time education; (c) it is teacher dominated; (d) each 
M is divided into grades normally corresponding to one year of study; and (e) 

xaminati i rt. 

expich don cen education around the ‘three Rs’ 


This model originally built the curriculum for primary \ | 
(reading, writing and arithmetic) and religion, while the curricula for the higher stages 


Were built around religion and classical languages. Well into the twentieth century the 
Curricula in all schools were traditional and a definite ranking order between subjects 
existed in the upper school [22. p-9]. The main aim of the lower school, besides 
Providing certain basic skills, was to prepare students for further schooling ending in 


traditional university education. This had consequences for the way in which the school 
worked. A student who was found unable to profit from higher education in the 
traditional sense was prevented from entering or continuing in secondary school. Suc- 
cessive dropping out provided a stock of people with less extensive education who 
Could enter the labour force. Many education systems, particularly in developing 
Countries, still retain some of these features, 25 will be discussed in connection with the 


е 
Performance of the systems. 


еге are countries which have never been colonized and which do not belong within 


me European cultural sphere; although influenced by European culture, their educa- 
ional traditions differ from the European one. An example is Japan, where there was a 
жыз educational history before the country was ‘opened’ to Western people around the 
К Че of the nineteenth century. Even 50, the structure of the school system is fairly 

milar to the European model, although there are said to be great qualitative differ- 
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ences between schools at the same level and keen competition to enter the ‘best’ ones 
26, p. 84]. 
l A A» CM ofeducation has emerged during the past four or five decades [22, p. 13]. 
According to this model, it is necessary to question not only the organization but also 
the content of education. It should be an education for everybody; all subjects are of 
equal value if they meet a need. Most students will in the future devote themselves to 
some aspects of industry or commerce; a much smaller proportion will choose a tra- 
ditional vocation. This means that primary school, like secondary school and the 
university system, must teach skills useful in practical life. A societal development with 

a heavy stress on social justice and a postponement of vocational choice has meant that 

the school system shall not force children to make early choices of their future occu- 

pation while still in school. The modern idea of primary and lower secondary school has 
therefore become democratic, relevant, flexible and undifferentiated. 

It is felt that basic schooling shall prepare children for active life, independent of their 
future vocations or positions in society. The situation differs between countries, how- 
ever, and in many cases regional and local needs must be taken into consideration. This 
has made many countries anxious to adapt their school systems to the environment, as 
will be discussed in connection with the goals of primary education. There are two 
particular points which should be mentioned already here, however, namely the new 
role of science and technology in basic education, and the part played by school in the 
preparation for productive work. 

The traditional school was created during a time when little scientific knowledge 
existed and still less was considered useful. Natural Sciences were found of interest to 
specialists only. This situation has changed dramatically. Modern industry, agriculture 
and services are based on scientific ideas and discoveries; the growth of scientific 
knowledge has been phenomenal; and world events and improved communications 
have made many scientific discoveries and their consequences — such as atomic power, 
new medicines, television, radio and space research — well known to everybody. 
Scientific literacy has become essential since it enables people to understand and cope 
with the world facing them. This practical value and theoretical interest means that 
natural sciences are considered essential parts of. any curriculum. To provide the young 
person with an access to these sciences, it is also necessary to provide him/her with a set 
of tools, and technological education forms another essential element of schooling. 

It is generally accepted that education shall be a preparation for active life, and all 
pupils must prepare for the time when they will leave school. In the traditional system, 
as it was organized before the Second World War, school was separated from work: the 
learning of a trade or another non-academic vocation usually took place outside the 

school after the young person had finished his formal education. In this respect, edu- 
cation was isolated from society. This has changed: education is viewed and usually 
functions as an integrated part of society. This means that training for jobs shall take 
place within the framework of the school. Even at the primary stage there are job- 
preparatory activities. On the other hand, education has become a lifelong activity 
which occupies part of the active life of most workers. 

Besides acquiring the necessary vocational skills, children should also learn to under- 
stand productive life in the society in which they live, and they should learn to see the 
relationship between what they learn in school and what is needed in society. This 
problem has been solved in different ways in different countries, with some of the 
socialist ones stressing practical work outside the school as part of the timetable. In all 
cases, there is a felt need for a smooth transition to active life and work. 

Although these tendencies in the development of primary and lower secondary edu- 
cation are often more pronounced in developed countries, whether socialist ones or not, 
thev can be found in developing ones as well. In the latter case, there are great problems 
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for the teaching of natural sciences in the form of inadequately trained teachers and a 
lack of other resources. In addition, the environment is different from that in a tech- 
nically developed part of the world, which means that different technologies are used 
and taught and that different types of vocational preparation are useful. This will form a 
main theme in the discussion in this book. 


The term ‘primary education’ 
quivalents in other languages are used quite 


The term ‘primary education’ and its е ; 
ler to discuss its nature, it is necessary to get 


differently in different countries. In ord 
answers to the following questions: 

1. At what age do children enter primary school? 
2. How many grades are there? 
3. Does primary education form a natural part of the education system? 

In some cases, primary education is defined as a five-year cycle which children enter at 
the age of 5 (for example, Lebanon and India) and, at the other extreme, it can also be 
defined as an eight-year cycle entered at the age of 7 (Brazil, Poland, Rwanda and 
others). In the Soviet socialist republics, primary education covers three years from the 
age of 7 (the entrance age may be lower), and Mongolia also has a three-year primary 
cycle. It is quite obvious that aims and organization, as well as the way in which subjects 
are taught and innovations introduced, must differ considerably between a system 
je pupils are between 5 and 10 years old and one where they are between 7 and 


form a natural cycle of the educational system nor 


Primary educati 
cation does not always y 5 П 
zi tries the latter is of longer duration 


Coincide with compulsory education. In some coun 


than primary school, and then the compulsory years may form the natural cycle. In 
vided into cycles, and some countries divide the 


Other cases primary school may be di ycles, anc d 
lotal system between pre-primary school and university 1n such a way that primary 
School becomes a name only. It is not possible to give a complete picture of the systems 


in all countries, but a few examples may be useful. 
In the USSR, the term primary education covers only the first three years of the 


Beneral polytechnical school. Primary school may form part of either the complete (ten 


Year) or the i ight year) secondary school, but it may also be a separate 
incomplete He ) zechoslovakia, where compulsory education 


School with i inistration. In C ati 
lasts for om Ma opm bie 6, there is an integrated eight-grade school consisting 
Of two levels of four years each. Bulgaria has a unified eleven-year polytechnical school 
With transfer to technical or vocational education after grade 8. The term *primary 
education’ applies only to the first three years m icon кй 
of ten i nd specialized e! й " 
cratic Retin Gon вае polytechnical school, called nid school. It 
is divided into three cycles; the first cycle of three years; the middle cycle of three years; 
and the upper cycle of four years. The term ‘primary education’ isnot шей. In Hungary, 
Onp Pulsory education of eight years consists ofa lower and an upper four-year cycle. 
nly t i ; ion. Fe у 
n ie PARA B у education are divided into: elementary 
€ducation, four years; gymnasium, four years; and the first cycle of the lycée, two years. 
iie has nine years of compulsory education: six years of primary school and three 
Ts of gymnasium AES 
In Ё өз А п Isory school divided into levels, 
ily, Nordic countries there іза Bie eves the first seven years are called 
t le), but there is no demarcation line 
e Netherlands, a new law, effective 
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from 1985, will integrate pre-primary and primary education to basic education for 
children between 4 and 12 years of age. Italy and San Marino have a basic education 
divided into primary (five years) and secondary (three years). In Spain, the term pri- 
mary school is given two interpretations: (a) the ciclo inicial (two years) plus the ciclo 
medio (three years); or (b) these two cycles plus also the ciclo superior (three years). In 
the latter case, it corresponds to compulsory basic general education. In Belgium, 
pre-primary and primary education together form fundamental education from 5 years 
of age. In Malta, where secondary education is also compulsory, primary education 
consists of two cycles of three years each. In the United States, primary education 
generally lasts for between six and eight years depending on the local system. The 
distinction between primary and secondary education, however, has become blurred by 
the growth of middle schools. 

Algeria has integrated her old primary and intermediate school to form basic educa- 
tion of nine years. Jordan has a 6+3+3 system, but compulsory education is for nine 
years and the second (preparatory) cycle is similar to the first (primary) one. In Egypt. 
there is a basic nine-year education system with two stages — primary (six years) and 


THE PERFORMANCE OF PRIMARY EDUCATION 


An aim of the present book is to contribute to changing some features of the primary 
education systerns of some countries and to make these systems more responsive to the 
challenges of the modern world. This will be done by raising questions and pointing to 
weaknesses in existing systems. 


eh FEBRE ST eai ‚ dropping out of 
school, repetition of grades and discrimination in the system. Finally, a discussion of 


problems facing primary schools, particularly in developing countries, will summarize 
the discussion. 


Indicators of performance in an education system 


The question of what is meant by ‘quality of education’ has been discussed by many 
authors without any real answer being presented. This book will not try to enter into this 
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доага, Instead, it has been found more rewarding to try to contribute to the 

sion of another essential question: what is meant by the performance of an 
education system? 

E it is possible to give at least a provi: 
ucation system is meant the extent to Wl 

Objectives of this system. 

Such goals and objectives can be of several kinds [91, p. 116]: 

~ primary goals and objectives refer to the behaviour of the system as such or of the 
individuals which are in or have left the system; 

- Secondary goals and objectives are those of produc! 
system: knowledge, skills, attitudes, values, etc., which ar 
system to reach the primary goals and objectives; and 

- tertiary goals and objectives are those of the immediate characteristics of the system 
itself: curriculum content, administration, organization, teaching methods, equip- 
Tu and so on; these characteristics aim to allow the system to reach secondary 
oals. 

To be able to tell whether a system reaches its goals and objectives, it is necessary to 

consult adequate criteria, which will accordingly be primary, secondary or tertiary. 

, Primary criteria indicate whether the behaviour ofthe system or that ofits individuals 

is in accordance with objectives: flows of students into the system; equity within the 

System; flows of students through the system (dropping out, repetition, graduation, 

absenteeism, etc.); distribution by type of study; vocational choices of students; voca- 

tional behaviour of previous students; social behaviour of previous students; and so 


on, 
of the system are of satisfactory 


Seconda iteri ducts 
Н гу criteria measure whether the proci ша 
quality: knowledge of students and graduates; skills of students and graduates; attitudes 


of students and graduates; and so on. us 
Tertiary criteria measure whether the characteristics of 
cane with goals and objectives. They answer question 
€atures correctly interpreted?; and so on. . ^ VE 
That the construction of some of the criteria may cause very considerable difficulties is 
ives in such a way that 


only too obvious, particularly since few countries present object i 
they can easily be translated into criteria. Some criterion measures are not readily 


available either, for example those which concern the behaviour of students after they 


have left the system. Nonetheless. à great deal of educational research has been devoted 
А ding to some of the types of criteria mentioned 


to studies of performance accor 
above, 


In any analysis of the performance ofan 


sional answer. By the performance of an 
hich it reaches the goals and meets the 


ts of the education given in the 
e assumed to enable the 


the system itself are in accor- 
s like: are the organizational 


education system, a selection must be made of 


criteria. The problem becomes simpler when an author wants to study whether certain 


phenomena exist compared with a situation where he wants his results in quantitative 
ity of education have limited themselves 


terms. Most authors who have discussed qual с l 
to treating certain effects of schooling on student behaviour or on products like knowl- 
edge, skills and attitudes. These are, undoubtedly, important aspects. Also when the 

tudied, it is of importance to consider what 


performance of the education system is studie x 
attain the stated goals with respect to their 


happens to individuals: does the system at 5 , 
training? There are other goals and objectives which should also be considered; for 


example, those which have to do with societal development, since they are equally 


Important. 

Unfortunately, it is not possible to present data on more than a few aspects of edu- 
cational goals in this book. Some attempts have been made to measure student per- 
Ormance in some subjects in a few countries and to make an international comparison, 
thus enabling a discussion of the relative performance levels of a few school systems. 
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More has been done in the area of students flows, which allows statements about the 
extent to which the systems reach goals of efficiency, universalization of primary 
education and equity. As examples of such studies those by Elgvist-Saltzman [12], and 
Lindgren-Hooker [42] can be mentioned. The former studied the flow of students 
through a university system, while the latter investigated flow models applied to sta- 
tistical data from a number of developing countries. A long series of studies have 
concerned the relationship between line of study and vocational choice. Analyses of 
selection and streaming of students can be found in handbooks of educational 
research. 

To state that an education system shows inadequate performance in some respect is 
often of little value unless something can be said about the causes. These can be found in 
society at large, in the school and its environment, in the families which send children to 
school, in the characteristics of the students and the non-enrolled children who should 
attend school, and in the curricula and other elements ofthe school system which may 
influence its quality. 

Itcan be shown that these causes can be organized into a so-called ‘path model’, which 
will therefore be used in the following discussion. A path model is characterized by the 
fact that it divides all influencing factors into groups Ј,...х,...п, so that the factors in 
group x can be imagined to influence those in groups х+ /, x+2,...,n, but cannot be 


influenced by the latter. All influences between groups or sets of factors are therefore in 
only one direction. 


An arrow in the model represents influences of on 
take a single example, the factors in circle 5 asa 
1 to 4. The characteristics of the education syst 
geography of the country, the linguistic and c 
the socio-economic situation and educational 


е set of factors on another set. To 
group are influenced by factors in circles 
em should be adapted to factors like the 
ultural characteristics of the population, 
needs of society, and so on. They should 


FIGURE 2. Path model of factors influencing educational performance 
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also be adapted to the quality of the schools, to the backgrounds of the teachers, to the 
standing of the schools in the community, etc. They should take into account factors 
like the literacy level and other educational status of parents as well as their cultural, 
religious and socio-economic situation. Finally, they should consider the fundamental 
characteristics of the children, for example, their intelligence, attitudes acquired outside 


school, language and so on. 

A great deal of research has gone їп 
the performance of an education syste! 
cussion, and examples will be given in t 
the whole complex of factors influencin 
system. As far as the authors know, no suc 
made. 


to the study of the effects of individual factors on 
m. Much of this is relevant to the present dis- 
he text below. It would also be possible to study 
g an aspect of the quality of an education 
h attempts at a global approach have been 


Comparisons of student performance in different countries 


A great deal of the educational debate going on in the world concerns the ‘standard’ of 
o reach a ‘performance’ 


the schools, that is, the extent to which students are able t г е 
(knowledge, skills, etc.) level which is considered adequate or desirable. This debate is 
often very emotional, and people without special knowledge of educational measure- 
ment take part. Around 1960, the launching of the first man-made satellite led to a 


discussion of the standard of schools in the United States, which was assumed to be 
inferior to that in the USSR and other countries, Recently, this discussion seems to have 
overnmental committees with the task of 


Started up again and has led to the creation of g а ; c 
suggesting steps for improvement. During the long period of educational reform in 
Sweden which started around 1955, critics maintained that the new school would lead 
to a lowering of educational standards. A number of large studies were carried out to 
Study whether this was really the case [79, 10]. In countries where a strict examination 
system exists and students are forced to repeat grades, educators maintain that this is a 
means to safeguard the standard of the schools. J 

s, called the International Asso- 


An international organization of research institution 
18 (IEA), has carried ош а series of 


ciation for the Evaluation of Educational Achievement е 
first in respect of mathematics [27, 58], then 


comparative studies in different countries, n re | : 
in six subjects including science [59], then again 1n mathematics, and once more in 
Science [45]. . | Е 

Researchers engaged іп the IEA projects are anxious to point out that it is extremely 
difficult to make comparisons between different countries: curricula differ, values 
differ, the environments in which the children grow up differ, and so forth. The authors 
tried to take the latter into consideration when constructing the tests. | 

A few results referring to performance in science among 14-year-old pupils may be 
quoted. The first data column in Table 1 gives the percentages of all these pupils who 
Scored more than 45 points in the first science test. The second data column indicates 
the percentages of all schools in different countries whose mean scores are below the 
mean for the lowest scoring school in Japan. In the former case, a high percentage thus 
indicates many individual pupils with high scores. in the latter case, it means that many 


Schools show low scores. Р " à 
, Independently of the way in which the data have been treated, it is obvious that pupils 
in certain developed countries, notably Japan, Hungary, Australia and New Zealand, 
a number of developing countries — 


Perform very well. On the other hand, those in 
blic of Iran — show low scores on this test. 


Thailand, India, Chile, the Islamic Repu 
» , Chile, explanations for the differences between the 


The researchers involved tried to find i г 
rountries, and their analyses revealed the following main causes [26, p.108 and fol- 
owing]. 
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1. Amount of time devoted to the subject: number of years learning science; number of 
hours per week in the timetable; time spent on homework, etc.; 

2. The curriculum: content, delivery system; 

3. Teacher qualifications; and 

4. Classroom climate, as measured by means of an attitude questionnaire. 

These factors belong in circle 5 in Figure 2. All are such that they can be influenced by 

educational authorities. Obviously, there are other factors, not studied by the IEA 

Projects, which might influence student performance in science. 


TABLE 1: Performance level in science tests of 14-year-old pupils in different countries 
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Country Percentage of pupils Percentage cf schools 
over 45 points below standard 


Japan 

Hungary 

Australia 

New Zealand 

Sweden 

Federal Republic of Germany 
United States 

Scotland 

Finland 

England 

Belgium (Flemish-speaking part) 
Netherlands 

Italy 

Belgium (French-speaking part) 
Thailand 

India 

Chile 

Iran 
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Source: [45] & [26] 
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Enrolment in school 


The total enrolment in primary school in the world in 1960 was estimated to be 340 
million. In 1982 it was 575 million. In 1960 the enrolment was distributed so that there 


million, respectively. 

The secondary school enrolment in the world was 83 million in 1960, 237 million in 
1982. In 1960, there were 46 million secondary school students in developed countries, 
37 million in developing ones; in 1982 the corresponding figures were 81 million and 
156 million, respectively. Also here, the largest part of the increase refers to developing 
countries. Unesco has estimated rates of increase, as shown in Table 2. 
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TABLE 2: Rate of increase in enrolment figures, 1960-1982, per cent per year 


ini eee REM 


1960-70 1970-75 1975-82 
Primary school 
Developed countries 1.0 -10 —0.6 
eveloping countries 3.7 5.1 1,7 
Secondary school 
Developed countries 13 24 02 
7; 2 а 


ed almost entirely by the 
d all reached practically 


The rapid expansion of primary school enrolment is explain 
figures since the Second 


efforts made in developing countries. The developed ones һа 
universal primary education by 1960, and the stagnating birth fi 
World War stabilized enrolment figures. In developing countries, where there was an 
unmet need for education, the enrolment has continued to increase during the whole 
Period. The increase reached a peak during the 1970-75 period. Since then enrolment 
has slowed down. The very urgent need for improved educational facilities is no longer 
felt in all these countries, and the economy in many areas limits their abilities to invest 
їп education. The development of enrolment is now probably slower than the growth of 


the population i i i 
ion in most developing countries. : | 
At the secondary level, enrolment figures in developed countries have continued to 
expand, even if it seems as if a saturation point will soon be reached. In developing 
countries there has been and still is a rapid increase in зесопашу ao ате та 
These figu i i i of the situation: they do not take the 

Tes very inaccurate picture t { 

2 Коо заа ducation аге of different 


Population growth into account; primary and secondary ei 
durations in different countries; and repetition and dropping out tend to prolong or 


Shorten the period of stay in school, which influences the enrolment figures. 

The best way of measuring the eflects of educational effort on enrolment would be to 
Present age-specific enrolment rates. These сап be found by dividing the number of 
enrollees who belong to a particular age cohort by the size of the corresponding popu- 
lation age group [88, 42]. Unfortunately, few countries provide data in a form that 


Would permit the present authors to compute these rates. — К 
Instead, so-called wees enrolment rates have to be used. This type of rate is computed 


by dividing the total enrolment in a cycle, regardless of the age of the students, by the 
Population age group which, according to national regulations, should be enrolled at 
that level. The organizational structure of the school system of the country must thus be 
considered. The rate is defined for each country and each level separately, and it refers 
to quite different phenomena depending on the ways in which education is organized. It 
is not possible to compute gross enrolment rates for regions but, with due precaution, 


averages ca < | 
po e ud considerable weaknesses. Population data are often unre- 
liable, quite often underestimated. It is common to find that children enter school at a 
later date than the one stipulated in regulations. Repetition of grades, which is an 
extremely common phenomenon, means that a large number of students are above the 
‚ Official age limit. In spite of this, these rates provide an indicator of the enrolment 
Situation in various countries. 
Table 3, taken from a statistical summary prepared by Unesco [36], shows the gross 
enrolment rates in primary school for 104 developing countries. 
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f the countries show rates well below 1, and quite a 

саре pects dc e [t^p aciem that many of the countries suffer from an 

Me e cci which is even less satisfactory than these rates indicate. Countries 

pa MIU A Sonon Gabon, Lebanon, Mauritius, Paraguay, Peru, the Syrian Arab 

Es sole ihe Died Republic of Tanzania and Vietnam, which show enrolment rates 

nie report considerable difficulties Providing primary education for all child- 
ren. 


t attend school at all. This 


done before primary education becomes 
generalized in all countries, The last decade has also witnessed a decline in the edu- 
cational effort, as shown by stagnation in the rates. 


important one is the number of children entering sch 


enrol in any school. 
Reasons for non-enrolment of school-age childr 


ool. Many countries report that a 


Dp F А : k 
particular problem is met in Zimbabwe, namely the integration of white and blac 
ils i i ith resistance. 
upils in school, which meets with re: E : 4 ild's not 
Ре socio-economic situation of the family is mentioned as a reason for the child's no 
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i chool by countries like Bahamas, Egypt, India, Jamaica, Mexico, Nica- 
з iom and Thailand. Disorganized and broken families may also affect enrol- 
ment, according to Peru. Social and health problems are negative factors, according to 
India, Jordan, Pakistan and the Syrian Arab Republic. In some areas it is found that 
parents are reluctant to send children to school, particularly in the case of girls, for 
example, in Gabon, Nigeria, the Syrian Arab Republic, Thailand, Turkey, the United 
Republic of Tanzania and Uganda. Rwanda states that education in the mother tongue 
is looked upon negatively, while Angola finds that teaching ina foreign language poses 


sometimes reluctant to send children to school because it alienates them from the 
land. 

It is estimated that if the development of primary-school enrolment observed during 
the period 1960-82 continues at the Same rate till the end of the century, there will be 
more than 1,000 million pupils in the world, a i i 
education would be reached in a few more countries [31]. Plans, laws and other docu- 


| r and still fewer would be able to use this 
level of education as an efficient tool for Socio-economic development unless essential 
Innovation is undertaken in the System. Such i i i 


ely based on careful measurement 
uring a census. They do not take into 
g more and more complicated, calling for 


1 ; € an improvement, the ranks 
of illiterates continue to grow as many children do i 


Discrimination in education 


Discrimination in education means that a group or an individual is given less oppor- 
tunities to enrol in a school, less possibilities of following education in a certain spe- 
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cialization or along a certain stream, or less opportunities to profit from schooling, than 
other groups or individuals. It means that the group or individual loses opportunities, 
but it also means that society is left without the benefit of the education that could have 
been given. ie 

Judging from official documents and laws, discrimination should be a rare phenom- 
enon. In a questionnaire on the application of the convention against discrimination in 
education, answered during 1983, Unesco inquired about practices in national educa- 
tion systems which might constitute discrimination. With a couple of exceptions, the 
Member States were very adamant on this point: there are legal provisions which rule 
out all kinds of discrimination. One exception was Namibia, which reported discrim- 
ination on the basis of race. Seven times as much was spent on a white child’s education 
as on a black or ‘coloured’ child’s education; only Ea дег ed black children were 
enrolled in primary and only 16 per cent in secondary education. 

The other exception was a report from Nigeria about a quota system Ре: fir 
admission to federal secondary schools. This system may prevent soos a iue 
particularly from southern states, from entering, while other less able ones are er 1. 
Similar ‘positive discrimination’ systems are found in other countries as ui » idc 
they were not reported as discrimination. Sweden and many other develope Pape oiei 
spend comparatively more on the education of disadvantaged gaunt К ды pee 
and in some cases positive steps have been taken to induce males and fem: vols e vd 
lines of study where their sex is under-represented. India reports that incenti m 
form of meals, school uniforms, scholarships, etc., are given to girls. M esed ШШЕ 
special attention is paid to isolated and backward areas so as oe е 
tional situation. These measures to create ап equitable ive res e 
nities of different groups are not considered as eris na Saudi Arabia has separate 

No country reports any discrimination on the basis 0 е неви усини 
education systems for males and females but states ШИ PET Y Arab Republic 
access and equivalent education. Jordan, Kuwait а е hi = opportunities and 
Teport separate schools for boys and girls, but always Ma ort A long series of coun- 
equivalent quality and under the control of the same authonty ^ E 
tries mention that one-sex schools do exist together with co-e i^ land. Japan, Sierra 
ia, Belgium, Bermuda, Denmark, Ghana, India, Indonesia, dec pe saath es 
Leone, Spain, Sweden, Trinidad and Tobago, and so ОН. е сун vide equal facilities 
caused by this since the schools are of the same quami еее дине different а tale, 

A look at statistical data on educational enrolment by Hu ааа а 
however; there are great differences beween ны as f female students in primary 
Unesco sa summa Der erra da soa be nored ha te 
and secondary school in 1960-52. ө irls in school; 40 per 
figure 33 ee d means that there were twice as many boys as gi ре 
cent, that there were one-and-a-half times 45 PP. ofthe world, including Latin 

The situation has undoubtedly improved. In most pa 


America and the Caribbean, there are approximately equal пата HO these conti- 
Primary and secondary schools. Asia and Africa po ау schools and 50 per 
nents, there are about 25 per cent ШО Boys pan girls in p 
cent mor irls in secondary schoo 5. — . ; in thi 
There т Arte e. ‘educational sex discrimination, sine E vitm Ens 
table (nor in any other tables) and which is much less o E vemm PDA iere 
Which appears in the choice of /ines of study. All over the, lor social inclinati 
almost entirely in streams which have a humanistic, Sree oe Thi is related t d 
While there are very few studying scientific and technical su ie В s E у апа p^ 
has an effect on their future employment situation. 2 of ви x hi ch rae dard ir 
Vocational choices of women are regulated by means ot laws, whic e 
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Studies are restricted. In many other countries, certain vocations, like religious offices, 
can only be held by men. But even in Scandanavian countries, where all vocations are 
Open to women and considerable efforts have gone into making people choose voca- 
tions dominated by the other sex, the choices of streams are still conditioned by 
traditional practices. К 

This problem is related to attitudes in society, often to superstitions cr to situations 
which no longer exist, but which resist change. Unesco has attacked it, and its Medium- 
Term Plan states; 


There are numerous historical, social, economic and sometimes cultural reasons for this 
situation, such as low school attendance during the colonial period, the inadequacy of family 
resources, numerous and restricting domestic obligations, inadequate facilities and the work 
thereby entailed, early marriages and early pregnancy, and a certain wariness of the attitudes 
induced by attendance at modern schools. This also leads to a high drop-out rate by girls and to 
limited participation by women in adult literacy programmes. One other remark that must be 
Made is that, where illiteracy has virtually disappeared, certain socio-cultural behaviour 
Patterns — whether family attitudes or biases induced by the education system — restrict the 
access of girls and women to certain types of training, particularly in the scientific, technical 
and management fields. The resulting prejudices and inequalities continue in many countries 
to be the source of numerous discriminatory practices against women regarding access to 


Certain professions or real career prospects. 


Many countries report difficulties providing nin Ч 
Phical regions: os Australia, Colombia, Denmark, Egypt, Pons Ману, Mal- 
dives, Morocco, Mexico, Nepal, Pakistan, Seychelles, the United Republic о Tanzania 
and others. The difficulty may be caused by long distances and a scattered pope ation 
for example in arid areas, by mountainous terrain, as 1n the Andean — me 
Algeria, by the country consisting of islands, or by the climate. Colomb ae ў ia 
economic, nutritional, communication and family factors, and a осо [* 00 т 
lies, tend to cause inequalities in educational opportunities; and the Syrian Ara 


Republic states: 

Despite the facilities and services which the State has made available to the people, however, a 
number of difficulties obstructed the execution-of the commitment to compulsory primary 
education. Some of these difficulties are economic, such as low income of some households. 
Others are social, such as the customs and conventions regarding the education of women, and 
Still others are cultural in nature. Some difficulties are related to ко such as physical, 
Psychological and learning handicaps, while others are related to the prevalence of nomadism 


education for children in remote geogra- 


1n some areas of the republic. 
to a large extent 


Rural areas are alwa s at a disadvantage. Up till now, schooling has. e 

been urban centered. particularly in poor countries, and шоо ai ош 

School age who do not attend school (about 150 million) ше од ec iuris 

to Е : ion reaches aimo: z 
take a single example, primary education f being born in rural surroundings 


than 75 per cent in rural areas. The disadvantage 0 Т r 
does not depend oo on the provision of facilities and teachers, and it has little to do 


with the fact that le do a particular type of work. To a large extent, the poverty of 
the community and the families. the need felt for the children’s work, and customs and 
traditions prevalent in the rural society are responsible. This has been mentioned by 


Several countries. i i Ша 
Other areas which are often reported as lacking proper educational facilities are the 


slum districts (shantytowns, bidonvilles) outside the main cities. This population is 
Mostly very л о апа ignorant; population registration is often inadequate; 


and the areas are very densely populated. 
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Several countries report great efforts to create educational facilities in rural areas, for 
example in the form of one-teacher schools, incomplete schools, mobile schools, cor- 
respondence education and so on. In spite of these efforts, the situation often remains 
inadequate. The school system itself is usually geared to urban life, and there are still 
many traditional, cultural and socio-economic factors which cause discrimination. 

There are other specific groups of people who live in disadvantageous circumstances 
and who often find themselves suffering from educational discrimination: handicapped 
people, migrants, refugees, linguistic minorities, and groups with particular cultural 
characteristics. They live among a majority of people with other ‘normal’ characteris- 
tics, and for this reason they require special provisions to meet their educational needs. 
The education of these groups is often extremely demanding. Handicapped pupils 
require prolonged education and special teaching; migrants may require mobile schools 
and they, as well as refugees and linguistic minorities, may need teaching in their 
mother tongue and remedial teaching to catch up with other pupils; and linguistic and 
cultural minorities may demand their own schools or classes or specially trained tea- 
chers. All this is costly, and it may be hard to obtain the teachers, books and other 
necessary materials. Some developed countries have made great efforts to solve these 
problems and may even have succeeded in integrating the specific groups into their 
societies. Poor countries are rarely able to afford to take all the necessary steps. 

To a large extent the discrimination found in education is due to factors beyond the 
control of the education system itself. The economic situation of the country may 
prevent it from building schools in very sparsely populated areas and from providing 
special education to all groups with particular needs. Family poverty and the economic 
situation in the local community may prevent parents from equipping their children for 
school and may make them need their presence as workers. About this, little can be 
done, of course. in other cases, action is possible but whatever efforts are made must be 
seen in a long perspective. Attitudes towards the role of women, traditions related to the 
behaviour of girls, and values attached to education and particular types of work 
influence the way the school is functioning and may cause discrimination. They can be 
influenced by educational means, but this takes a long time, perhaps generations. 

There are, however, factors within the school system itself which may cause discri- 
mination. Nearly everywhere, the school systems are modeled on the ones found in the 
Western world. They are geared to modern life. They are built on the idea of making the 
child able to participate in a modern society. Furthermore, one of their main aims is the 
preparation for further (theoretical) education. Very little time is devoted to traditional 
life styles, and few attempts have until recently been made to adapt curricula and 
organizations to local conditions. This has meant that the groups which have expe- 
rienced discrimination, for example women, rural inhabitants and ‘marginal’ groups, 
have felt that they get little profit from attending school. 


Wastage in education 


Everywhere it is assumed that а child should spend one year in each grade in school and 
continue through the school cycle until graduation. Deviations from this ideal pattern 
are extremely common however: many children spend more than one year in each 
grade, and they may drop out of school prematurely, either never to return or to return 
after some time. In all cases, the State or the school authorities have had to spend 
resources and devote efforts to the education of these children without feeling that they 
have obtained the full benefits from this investment. Deviations from the ‘normal 
patterns of one grade per year and continuation till graduation are assumed to mean 
that resources are wasted. Unesco therefore uses the term ‘wastage’ as a term for such 
deviation. 
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i bes toi indicators of such wastage in education. The most important ones, 

enoa d i ich will be discussed here, are repetition and dropping out. It should be 

RARE owever, that there are others, for example, absenteeism for prolonged 

S NUI without the child leaving school permanently, and delayed entry into 

rm is the phenomenon when a student is found in the same grade during two 

Itise е years. А common measure of the frequency of repetition is repetition rate. 
omputed by means of the following formula: 
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grade a in the year x; Rý +; the 


Ww H фов " 
here r4 is the repetition rate for those who were in Y 
the total enrolment in grade a in 


number of repeaters of grade a in the year X + 1; and E$ 

the year x. 

Prk se out is the phenomenon when a student leaves school entirely without 

fees Several measures are used to indicate the frequency of this phenomenon. A 

de ерен the tendency of a school system to lose students is the dropout rate. It is 
y means of the following formula: 


а= ge 


where d3 is the proportion of students in grade а in the year x who dropped out during or 
at the end of this year; and Dt is the number of such dropouts, D4 can be estimated 


as: 


1 


ра = Е@— Pat} - Е +1, 


bia: Pets is the number of the students who were promoted from grade a to grade 
1 at the end of grade a. 


It is also possible to measure dropping out by computing so-called survival rates, 


Which is done in th "ns way. An estimate is made of what proportion of the 
Students who were E pads be eur x will ever reach grade 2, grade 3, grade 4 and so 
on. Some of these students will reach grade 2 after one year ~ those promoted without 
Tepetition; others will reach it after two years — those repeating once before being 
Promoted; and so on. In its publications 4 summary statistical review... [36] and 
Evolution of elis e [33], Unesco has presented data on wastage in the world. 

Repetition data are given for each country and are in the form of repetition rates, thus 
saly interpretable. They are reproduced in Table 6. The data refer to the year 1980 or 

The and are thus a few years old. $ 7 — , 

е rales were low in most developed countries but also in countries like the Republic 
9f Korea, Malaysia, Seychelles, the Sudan and Zimbabwe. Very high rates, around or 
even more than 30 per cent, were found for certain African countries. _ 

Jne of the items in the questionnaire sent to Member States of Unesco in connection 
With the thirty-ninth session of the International Conference of Education dealt with 
Tepetition. Among the average percentage rates reported, the following ones can be 
Mentioned: Chile, often over 10% (even higher in rural schools); Ethiopia, 13%; Jamai- 
Ca, 9% in grade 6: Jordan, 4%; Paraguay, 16— 1896; Rwanda, 15%; Senegal, 12—16% 
(36% in the highest grade). Sri Lanka, 12— 13%: Thailand, 1 1%; and Uganda, 10-15%. 
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TABLE 6: Percentage of repeaters in primary education, boys and girls 
E 


Region Below 5% 5-9.9% 10-14.9% 
Africa Sudan 0.0 Kenya 6.9 Algeria 10.2 
Zimbabwe 0.0 Egypt 7.9 Liberia 11.5 
Seychelles 0.8 Libyan Arab Swaziland 11.8 
United Republic Jamahiriya 9.2 Gambia 12.9 
of Tanzania 1.2 Uganda 9.6 Niger 13.8 
Zambia 1.9 Mauritania 14.0 
Ghana 2.0 Rwanda 14.4 
Botswana 4.6 

Latin America Guyana 3.6 Cuba 6.8 Grenada 10.8 
and the Jamaica 3.9 Costa Rica 74 Ecuador 11.0 
Caribbean Trinidad and Argentina 7.5 Рапата 12.4 
Tobago 39 El Salvador 8.8 Chile 12.6 
Mexico 9.9 Paraguay 14.1 

Venezuela 9.9 


Asia and Japan 0.0 Kuwait 6.2 Iraq 10.2 
Oceania Rep. of Korea 0.0 Viet Nam 6.9 Thailand 10.2 
Malaysia 0.0 Syrian Arab Sri Lanka 10.8 
New Zealand 0.0 Republic 8.2 Oman 100 
Cyprus 06 United Arab Bhutan 12 
Norfolk Island 1.3 Emirates 8.5 Brunei 132 
Mongolia 1.9 Indonesia 8.8 Bahrain 13.7 
Philippines 24 Tonga 9.2 Saudi Arabia 13.9 
Hong Kong 3.6 Qatar 95 Afghanistan 14.8 
Jordan 4.0 
Singapore 4.0 
Fiji 4.1 
Kiribati 4.1 
Solomon Islands 49 


cee 49 
Europe and Denmark Luxembourg 6.1 
the USSR Norway Spain 6.9 
Sweden France 9.2 
United Kingdom 
USSR 


Czechoslovakia 
San Marino 
Greece 
Italy 
Yugoslavia 
Bulgaria 
Federal Rep. 
of Germany 
Malta 
Switzerland 
Hungary 
Netherlands 
Austria 
Poland 


SPH бар C2. Y суу сусу 
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15:19.9% 20-24.9% 25-29.9% 30% and above 
; Central African 
А Mali 26.7 i 4.8 
Sierra Leone — 150 zum. A Cono 27.9 а Republic s 
Senegal 15.7 Guinea 2 Cape Verde 28.0 Areata. 36.0 
Lesotho 16.4 Guinea-Bissau 28.1 ipm 36.8 
Burkina Faso 16.4 Mozambique 287 са 376 
Malawi 17.4 Burundi 28.8 Sao Tome and 
Benin : 18.2 Morocco 29.0 Principe 46.6 
Cóte d'Ivoire 19.0 United Rep. 
Tunisia 19.6 of Cameroon 29.9 
i 25.8 

Uruguay 14.9 Brazil 20.4 Suriname 
Nicaragua 15.3 
St. Pierre and 

Miquelon 15.8 
Honduras 16.2 
Guatemala 16.7 
Haiti 17.8 
Dominican Rep. 18.0 
moe EE 
New Caledonia 15.6 
Bangladesh 17.8 


NENNEN. 


Portugal 16.6 
Belgium 19.0 
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Even highly developed countries without dropping out may report considerable repe- 
tition, for example, Austria, Belgium (about 8%), France (7—13%) and Poland. 
Dropping out is also reported by Unesco (33, 36], but in the form of survival rates. 
Table 7 gives a summary of these data for eighty-eight countries combined into groups 
or regions. The rates given are derived by the construction of cohorts for each Tegion, 
using regional promotion, repetition and drop-out data. They are in the form of the 
number ofa cohort of 100 pupils entering grade 1 who will everreach grade 4. It is thusa 
measure of the dropping out after 0, 1, 2, and 3 grades.Different countries regularly 
publish drop-out figures for each grade, and time-series data are often available. 


TABLE 7: Nini average survival rates for cohorts starting primary school about 
/81 


ey 


Percentage reaching grade 


| Nog EE con gr 

Region countries 1 2 3 4 

Europe and USSR 19 100 99 99 98 
frica 38 100 83 80 71 
Arab States 6 100 91 91 83 
French-speaking 16 100 84 82 74 
Portuguese-speaking 4 100 57 43 26 
English-speaking 12 100 82 77 72 

Latin America and the Caribbean 21 100 76 69 63 

Asia and Oceania 30 100 88 81 76 
Arab States 9 100 94 94 93 
Other Asia 16 100 95 94 93 
Oceania 5 


100 95 94 93 


Repetition rates and drop-out rates are not stable phenomena. Over the years for 
which observations have been made and statistics exist, there have been changes. Some 
of these changes are slow, caused mainly by changes in socio-economic conditions їп 
the countries, others are more abrupt, caused by changes in government policy їп 
respect of education. 
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Unesco [33] reports average repetition rates for 1970 and 1980. In most countries there 
are very small changes, often fractions of | per cent. Significant drops are reported for 
Libya (from 26 to 9%), Uganda (from 17 to 10%), Rwanda (from 30 to 6%), Cuba (from 
22 to 6%), Iraq (from 21 to 10%), Qatar (from 24 to 13%), Sri Lanka (from 22 to 10%), 
and Afghanistan (from 27 to 15%). Significant increases are found for Djibouti (from 11 
to 21%) and Guinea (from 9 to 22%). 

Unesco has also examined sex differences in respect of average repetition rates. They 
are slightly higher for boys than girls in sixty-six of the ninety countries for which 
sex-specific data were available in 1980. In 1980, the average repetition rates were 
generally lower for girls in fifty-two out of seventy countries. The differences are 
nowhere very great and seem to depend on the fact that the enrolment of boys extends to 
intellectually and socially weaker strata of the population. 

Also in respect of dropping out there is a very slow improvement between 1970 and 
1980. In Africa, the proportion of children who reached grade 4 of the primary school 
increased from 0.73 to 0.79; in Latin America and the Caribbean it increased from 0.70 
to 0.73; in Asia and Oceania from 0.86 to 0.91; and in Europe from 0.94 to 0.96. The 
tendency is not general, however, for in some countries the drop-out rates have increa- 
sed. A study has also been made of changes in the proportions of children who reached 


the last grade of primary school in 1970 and 1980. Most countries showed a slight 
improvement in this case too, but there are quite a few exceptions, for example in Egypt, 
El Salvador, Kenya, the Libyan Arab Jamahiriya, Panama and Togo. A study was made 
Of sex differences in respect of dropping out. Generally speaking, such differences were 

extremely small. 
There is an intimate relationship between the repetition and drop-out phenomena: a 
student who fails in school and is forced to repeat a grade is more likely to absent 
ful student. Often the choice 


himself from his school and even to drop out than a success 1 
d repeating а grade is determined by other factors 


to the child or not. (See below and compare with [4] 


and [89].) | 
i tare immense. It has been shown thata child 

rmanently literate and able to use its 
Iteracy skills in daily life [11]. Ona world-wide scale, it can be estimated that less than 
de 6 and would thus remain literate; in some 

countries this is the case with less than 50 per cent. The situation is made even worse by 
found in some of the most populous 

countries in the world, for example, Bangladesh, Brazil, India, Pakistan, Thailand and 
; i ainly illiterate young population 


Viet Na am 
m. The cultural effects of a country having pi 
need not be mentioned. There are, however, also other effects: low productivity and 


unemployment ( inted out in a questionnaire answer by the Central African 
Republic, Peri ot РОН aiid Republic of Tanzania), delinquency (Central African 
Republic), and a corps of marginal people (Central African Republic). The effects on the 


child are obviously en 
ormous. in indivi 
Reasons for sais d: and dropping out in school in lcm am been 
studied by qui hers [4], [5], [13], [21], [77] and others; (the researc 
y quite a number of researc! [4] be general agreement arnong these 


1S summed u i i There seems to 
p by Chaibderraine [4]). The н 
authors that socio-economic and school factors are the most important ones, the former 


Particularly for determining failure in school, the latter for determining who will drop 
nflict existing between school and society in 


Out and who will repeat. The cultural co à 
tinga more *modern' and urban culture than the 


atter, has been found extremely important. 
ү ed by the International Association for 


The Plowden Re btai 
ort [17] and the data obtained | Internatio \ or 
the Evaluation Sann Achievement point in definite directions: life conditions, 
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abilities and attitudes constitute the primary causes for repetition and dropping out. 
The characteristics of the teacher are of less importance, and factors like the size of the 
class, the availability of materials, and the physical characteristics of the school explain 
a small part ofall cases. Girod [16] mentions factors like the socio-economic level of the 
family, the characteristics and behaviour of the child, and conditions in the school, but 
most of the cases are referred to as caused by ‘undetermined factors’. E 
Many countries answering questionnaires in connection with the thirty-ninth session 
of the International Conference on Education gave reasons for repetition and dropping 
out. Factors in society were stated by most answers. A dispersed population was men- 
tioned by Chile and Thailand; a severe climate by the latter. The answer from China 
talks about badly situated schools. The United Republic of Tanzania mentions her 
migrant population. The cultural conflict between school and people is mentioned by, 
for example, Brazil, Gabon, Malawi and Zimbabwe. Reluctance towards and disbelief 
in school is mentioned by Colombia, Poland and Thailand. Jamaica finds that her 
school system is unable to improve the children’s situation, and Colombia reports that 
the education given is inadequate. A combination of cultural and economic factors is 
found responsible by Argentina, Jordan and Madagascar. In Zimbabwe there was 
previously an open-door policy with children flocking to school; this forced the gov- 
ernment to introduce levies, and children Started to drop out as their parents could not 
pay the fees. A 
Among reasons in the schools themselves, the following seem important: insufficient 
facilities and crowded schools (Gabon, Madagascar, Malawi, Senegal, Thailand, Zam- 
bia); lack of books and materials and few or inadequately trained teachers (Brazil, 
egal); an inefficient or inflexible system which does 


not cater to local needs, or a school programme with inadequate criteria (Argentina, 
Chile, Gabon, Mexico, Poland, Senegal); incom: 


ys afford to pay costs for transportation, food ag 
abour, often at home or in family enterprises, D d 
5 from many countries in Africa, Latin America a 


| 1 t improve it. for 
Most countries which have not attained universal primary education have plans the 
doing so and, in the answers to the questionnaires sent out in connection with 
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thirty-ninth session of the International Conference on Education, various approaches 
are mentioned. Some of the steps are meant to influence the population. Legal measures 
are mentioned by the Ukrainian and Byelorussian SSRs to improve the schooling of 
children. Jordan plans to co-ordinate steps in the schools with action by local author- 
ities so that all children enrol at the age of 6. Peru plans co-ordination with health, 
feeding, social and other schemes, and Algeria, Argentina, Brazil, Chile, Jamaica and 
Jordan have introduced or have improved various social actions — primarily feeding 
schemes. Economic assistance to the needy exists in Argentina and Qatar; Mexico 
Mentions access to educational, cultural, sports and recreational facilities as a means to 
attract children to primary school. India mentions different strategies to achieve uni- 
Versalization: non-formal and part-time education; linking education with rural devel- 
opment; linking environmental education with real-life situations; and so on. Mexico, 
Nigeria, Senegal and Turkey place the emphasis on adult education for those not in 
school. Many countries stress the need for a more even distribution of educational 
facilities, particularly in poor and rural areas; for example, Jordan, Mauritius, Para- 
guay. Poland, Thailand and Turkey. Bangladesh, Cameroon, Jordan, Nigeria and 
Rwanda mention different ways of alerting parents to the importance of ееш 
Argentina mentions the need to set up co-operation with poor groups and sectors of the 
Population; Paraguay desribes its participation in community re mes anu сщ: 
Specifies local action to end wastage in school. Chile mentions that children wit 
difficulties in normal school shall be rehabilitated so that they can be incorporated into 
Social life, Ме 
Improvements in the school system are mentioned. The pen Ag tno 
Particularly in rural areas, is found per by amona iru Mu Ыс of Tanzania 
araguay, , United Arab Em , 2 
and ^ esu Fh new types of schools. The necessity to encourage teachers to 
: н Nepal. The Byelorussian SSR describes 
80 to rural areas is mentioned by Guyana and Nep duction in two-shift schools, 
Specific measures, including investments in een reduc » 
boarding schools, bussing, feeding s siepe й ir and to improve the quality of 
d by many countries. New curriculum 
are mentioned by Peru. Nigeria 
teach children a vocation; Malaysia also stresses 


officially re i in many places. x : d 
any 5 tS ag iD d ВСЕ for a solution to the problem of insufficient 
чагы ae im In some cases, local communities are asked to 
costs to the State. Shift schools, one-teacher 
Schools and other types of low-cost solutions а зрака sees renee zon 
Noble have i ced in Sri Lanka and Turkey, п 
am. A a AE in the Syrian Arab Republic and schools for gifted young 
people With accelerated programmes in NUM айпа ЕН 
con E rop-outs ihrain. : 
he (E hool programme 1 MOR on in connection with the spreading n edu- 
cation, This means distance education, radio and TV eoue fon ang evan A Cones. 
Pondence College’ for primary school drop-outs (Malawi). Be 
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production is found necessary for the universalization of primary education by Ci olom- 
bia, Jamaica, Madagascar and the United Arab Emirates, and renewed curricula by 
Colombia and the United Republic of Tanzania. Bangladesh has created community 
learning centres, while decentralization programmes to bring schools closer to the 
people are mentioned by Chile and Tunisia. 

Attempts to create equity of educational opportunities are often mentioned. Many 
countries report the problem of children in isolated areas. Australia discussees distance 
education, boarding schools and the ‘school of the air’. Sri Lanka plans to upgrade her 
small rural schools and train teachers for multi-grade teaching. Algeria, Cameroon and 
Uganda mention boarding schools for children in isolated or dry areas and for nomads. 
Nepal pays teachers extra for work in remote areas. Children in slum districts are paid 
particular attention in Sri Lanka. Working-class families in areas destroyed during the 
Tecent war are given priority in Viet Nam, where schools with special curricula have 
been organized. Orphans in Malta attend special institutions attached to regular 
schools, and in Colombia and other countries there are programmes for impoverished 
regions. 

Particular attention is paid to minority groups in most countries. In Australia abo- 
riginal schools are provided with aboriginal teaching assistants, who impart knowledge 
of aboriginal culture and form a bridge with the home. Programmes exist for expanding 
the number of aboriginal teachers. 


Teaching of the national tongue to immigrants and other minority children is pro- 


ren as well asa teacher training centre i 
for these groups is evidently the high costs associated with such education. 

Poland reports special establishments for sick children. Protected workshops or voca- 
tional training for handicapped children is mentioned by Cyprus, the Federal Republic 


of Germany and Turkey. Programmes for treating difficulties with reading, writing ап 
arithmetic are found in many countries, and school ps 
only in wealthy ones but also elsewhere. 


Argentina, Brazil, Chile, Jamaica and Jordan: fa 
ministrativ drop-outs 
are described by the Central African Republic, Jamaica, Jordan, Samandi the United 
Republic of Tanzania, provision for transport by Argentina and Thailand. 

To reduce wastage, Chile describes plans for innovation with new types of schools- 
Nigeria wants to make education functional and to teach trades, and Malaysia intends 
to make the curriculum stress fundamental skills. The idea ofa new school open to the 
environment and using the national tongue as the medium of instruction is bein 
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Introduced in Senegal. Decentralization of administrative services is proposed in Mad- 
agascar and Mexico, and a flexible curriculum in, for example, Colombia. In several 
countries there are schools adapted to local environments and to habits in the com- 
munities, and local arts, crafts and languages are mentioned. The provision of more 
Schools, to avoid overcrowding and reduce distances, is mentioned in many replies. In 
China, some places have made local rules to solve wastage problems. ; 
Some measures to improve instruction in the schools have also been reported: making 
Schools attractive (Mauritius); getting new modern books, guides, equipment and 
materials (many answers); improving inspection (Spain); training multi-grade teachers 
(Thailand); improving the evaluation system (Chile); using the new media (Rwanda, 
Thailand); providing extra teaching (Viet Nam); and so on. Switzerland expects that 
individualization will enable children to cope with courses. Improvement in the teach- 
er’s situation through better training is called forbya large number of countries, and 
more teachers and better working conditions by Rwanda. Finally, a better direct contact 
With secondary school is seen as a means of improvement by Cameroon and Nigeria. 
Evidently, these measures are essentially the same as those taken or planned to help 
universalize primary education in the countries where not all children are enrolled in 
School. A few countries tie the two problems together in their educational plans. It 
cannot be expected that the steps mentioned above will remedy the situation in all 
Countries in the near future. For this reason other means have been used to achieve 
Some general literacy education. These means include adult education, evening classes 


Ог young people and distance education. | сори | 
Attempts at improving the situation in primary education often meet with сане 
and even overt resistance, particularly, it seems, in very poor countries. In most 
Countries, educational renewal and improvement are always gen A y «соп ic 
and other material constraints. In their work to dee prs 5 prere 
responsible politicians find that they cannot provide € а раа 
Which often accounts for the largest share of the budget а Бе с анте n 
Problems which have been facing the world for about a decade ha 
Problem, | . 
тот 1960, the ero which he is reliable dan re wri Thi В 
System received a larger and larger share of GNP in т | the Я 
Shown in Tabl р d from the Unesco publication 4 summary 
А е 8, which has been abstracte 3 A 
Statistical review [36]. Please note that the data refer to public expenditures only, and to 
expenditures fi education. -— А 
гот 1975, Pr all levels of edu spent on education in most aate has stopped 
towing at the same time as the growth of GNP itself has ай qe? ined, pa in 
he Producing nations. Many countries — developed as well as сеуе ор! в 
Crefore mention a lack of resources. : А 
hice facing education учты тоне о огын Н 
pM others as well. The quality and epe - bottlenecks in the renewal 
Personnel, as well as their attitudes and values, often form fornia hid ante ta thie 
Process, Organizational and administrative factors sometime: i ap с 
ai External factors, like the geographical апа mers ay a large part hn 
Public atti 57 reements, т у 1. 
ume BS oH opinions, ШЗ amd БЕ hich allow them to improve their edu- 


Ountries have been looking for solutions W! S ad 
ation. In view of the scarcity of resources, it is necessary to utilize епп ine ud the 
Maximum. This means not only stating priorities and trying to cut costs but also finding 


ul : 
Ways of making education more efficient. The solution to the problems mentioned 
above тау be found in a renewal of the education system itself. This will form the 
theme of Chapter VI of this book, which will also discuss difficulties encountered in this 
Tenewal, ^ 
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TABLE 8: Public expenditures on education as percentage of GNP, 1960-1981 


1981 
Region 1960 1965 1970 1975 1980 
LI AREE. б RN NEN ч. 885 
and USSR 39 5.0 5 
оороо аа 3.9 5.4 6.7 
Africa 2.7 3.5 4.1 
Latin America and the 
Caribbean 2.1 3.1 3 
Asia (except China, 
D. Kampuchea, 
D.P.R. Korea, Laos, 
Lebanon and Mongolia) 2. 
Oceania 2 
Arab States 3. 
Developed countries 2 
3 


5. 
6. 
4. 
3. 


BOBO 


Developing countries 
World 


Note: The Arab States are also included under both Africa and Asia. 
Source: [36] 
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CHAPTER III 


Goals and objectives 
of primary education 


A MODEL OF EDUCATIONAL GOALS AND OBJECTIVES 


Education, like all other human activities, has a purpose. This purpose can be expressed 
in a vague, broad or abstract way, as is often the case in political speeches and docu- 
ments and in general proclamations; or it can be expressed clearly and in concrete 
terms, which is often the case in educational plans and curriculum documents. Inde- 
Pendently of the way in which the purpose is expressed, it should guide educational 
development. е = 

Different terms are used to refer to educational purposes: policy, goals, objectives, 
targets, aims, purposes and so on; most of these terms are also used with other mean- 
1185. It seems from the material presented at the thirty-ninth session of the Interna- 
tional Conference of Education and from other available materials as if no generally 
accepted terminology exists; the situation is complicated by the fact that the conference 
material is in six languages. In the present iy the ew employed in 
educational planni re used. (See, for example, [2]. , : 

It is useful to look at phe of educational purposes along the dimension of 
abstractness versus concretization. At one end are entirely abstract, often non-commit- 
tal expressions implying, for example, that education shall be good for people, be 
Planned for maximum efficiency, or stress quality. At the other extreme are very 
concrete expressions establishing, for example, detailed curriculum content, laying 

own means to be used in teaching, types of examinations to be used, and so on. In the 
documents used as the raw material for this study, the most extreme expressions seem 
о have been avoided. but both rather general and rather precise statements аге 
ound, à | 

A purpose expressed in general or abstract terms implying a pud 8 trend 
Will here be called a (general) goal. Political documents often use this form of expres- 
Sion, 


Dos: тз tive process, but due to their character, 
sible, | 
formati out ` ү ‘objectives’ can be derived from many primary sources: 
ormation about ‘goals’ and ‘objec’ 2 а изе 


Official doc 3 'dinances, 
uments like plans, laws and ordt "es à А 
Party programmes and official statements and speeches by political leaders; studies of 


Societal and individual needs for education; and so on. Only a few such sources from 
ifferent countries have been available to the authors. The available material has been 
Mainly in the form of secondary sources, that is to say, summaries and interpretations 
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made by responsible authorities in different countries. Quotations from original 
sources have been used quite frequently, however. In all cases, the available material 
has been official in character, thus expressing authorized views. As these sources 
expressed different degrees of explicitness, comparison between individual countries is 
rarely feasible, but a clear picture of the diversity of goals and objectives of primary 
education emerges. 

In order to obtain an idea of the way in which countries express their educational 
purposes and of the roles played by different educational goals and objectives, it was 
found useful to develop a mode! of the latter. This model is based on the assumption 
that educational purposes can be classified along three dimensions: (a) general versus 
concrete ones, that is, from general goals to concrete objectives; (b) person-centred 
versus society-centred ones, that is, from goals and objectives which have reference to 
what happens to the individuals in schools to goals and objectives which stress that 
what happens in the schools shall have a purpose in the larger society; (c) traditional 
versus innovatory ones, that is, from the goals and objectives that serve to maintain the 
existing situation and have to do with the direct use of what is learned in school to those 
= are based on the view that the school is a means for development and 
change. 

The model is shown in Figure 3. The dimension general versus concrete is expressed as 

a movement from the center to the periphery. It is assumed that there are goals which 

are so general or complex that is not posible to locate them along the dimensions; they 


oma set of core issues. At the level of general goals, however, differentiation is 
possible. 


Traditional society-centred goals are often explicitly ideological or cultural in nature 
since they imply ap 


d plication of what is learned in school for the benefit of society. 
Traditional person-centred goals would obviously usually bring up pedagogic issues 
referring to what should be taught in school. Person-centred goals of change refer to 
changes taking place in the learner or the teacher: how does the system want this person 


to develop? Society-centred goals of change imply soci 
i N ос ed b 
education. Ply societal and social changes caused by 


Concrete expression of ideological or cultural goals leads to religious, cultural, purely 


ideological and patriotic objectives; only a few can be shown in Figure 3. The educa- 
tional goals express that the student should, on the one hand, learn for the sake of 
practical work and further schooling and, on the other, develop products of education 
such as skills, knowledge, values, experiences, attitudes, etc. The person-centred goals 
of change are expressed as objectives like learning to think, child development and 50 
on. 

The goals of social and societal change find expression in educational objectives for 
social change, societal change, and cultural and socio-economic improvement. The 
generalization of education and equity of educational opportunities belong here. 

The first part of the present chapter will deal with the goals and objectives of primary 
education as a whole, without making special reference to Particular disciplines. There 
are, however, goals which do not concern primary education as a whole but only 
particular areas or subjects. The second part of the chapter will, therefore, turn to the 
goals and objectives of science and technology education. A general discussion of the 
findings concludes the chapter. 


GOALS AND OBJECTIVES OF PRIMARY EDUCATION AS A WHOLE 


This part of Chapter Ш will be divided into sections corresponding to the parts of the 
model presented above. First the general goals which cannot be referred to a particular 
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FIGURE 3: A model of educational goals and objectives 


ssed. Then each of the quadrants will be 
and technology education seen from the 
Il be scrutinized 


Quadrant — the core issues — will be discu 
treated in turn. Finally, the role of science, 
Perspective of these goals and objectives Wt 


Core issues in primary education 


The Universal Declaration of Human R 
Assembly of the United Nations in 194 
way: 


ights, which was adopted by the General 
8, referred to education in the following 


ion shall be free, at least in the elementary and 
all be compulsory. Technical and professional 
higher education shall be equally accessible 


Everybody has a right to education. Educat 
fundamental stages. Elementary education shi 
educational shall be made generally available and 
to all on the basis of merit. 7 . 
This declaration states two facts of importance to this book: primary education shall be 
free and compulsory, and education for all shall also include its application in technical 
and vocational fields. These ideas have now been generally accepted in nearly all 


Countries of the world. 


, Primary education is felt to bea nati 
important and economically most d 


onal task; as a matter of fact, it is one of the most 
emanding duties of national and state govern- 
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ments. An estimate made by Unesco [36] indicates that, for the world as a Who 
expenditures on all public education represented 5.7 per cent of the gross nationa 
product in 1981, as against 3.6 per cent in 1960. (See also Chapter П.) The size of the 
educational investment suggests that all countries perceive education as extremely 
important. 

Almost everywhere, governments consider it a duty to provide compulsory and free 
education to all citizens or residents of their countries for as long as the students may 
profit from it. As discussed in Chapter II, not all countries have yet been able to 
introduce laws on compulsory education. 3 

A few countries, like Nigeria and Uganda, report that school fees are paid, but, in 
principle, public primary education is free everywhere. Yet there are private schools in 
many countries which charge fees. A few countries report, however, that parents are 
expected to pay for books, materials, school uniforms or excursions. Rwanda, the 
United Republic of Tanzania and Zambia mention that parents are involved in the 
construction of school buildings. On the other hand, many countries mention that 
transportation, meals, books and materials may be supplied without charge. Poland, 


Qatar and Saudi Arabia state that material help is provided to poor parents of primary 
School pupils. 


Whether education is compulsory or not and whether it is provided by public or 


private schools or by parents, accepted political philosophies everywhere stress the role 
of the State as a guardian of the common good of the people, and education is always 
perceived as such a common good. What varies are the different perceptions of how best 
to achieve this common good and, obviously, what the definition of ‘good’ is In : 
particular situation. But education is not only ‘good’ to the people, it is also of impor- 


tance to the nation itself. Here also there are different opinions and interpretations 
about what is ‘good’. 
In socialist countrie: 


5, the interpretation of what is ood to people and the State follows 
explicit ideological lines. T] i е ы. peop 


for loyalty, participation in t 
traits of a socialist natu 
between school and society i 

The Law of the Byelo 


The purpose of public education in the USSR is train 
active participants in the construction of 
Marxism-Leninism, in the spirit of respe 


attitudes to work; healthy, able to work successfully in various branches of economic, an 
and cultural construction, to take an active part in social and State activities, to preserve 
augment the material and spiritual riches, to Protect the environment... 


ization and nation-wide participation, secular 
‘ose of uniformity of the system, and unive an 
; the German Democratic Republic, a unified, public ай 
; and Czechoslovakia, a school system which forme. 
inseparable part of the revolutionary changes in the country and which is un! meal 
democratic and based on principles of. equity. The Ukrainian SSR states that the a Bs 
shall educate people not just to possess certain kinds of knowledge but, above all, 
citizens of a socialist society and as active builders of communism. d by 
Viet Nam hasa similar set of statements of educational goals, but they are colgues Я 
the fact that the country has accepted communist principles more recently. COW 
p. 19] reports them a follows: 
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25 Marxism-Leninism is the ideology which governs educational progress. 

2. To guarantee the rights of the working people is the guiding principle on educational 
matters. 

3. Education comes under the unified administration of the State. The State, in collaboration 
with the people, supervises the construction and development of socialist education. 

4. Education must serve the objectives and political tasks of the socialist State and must be 
Closely linked with everyday life and with measures to construct and defend the socialist 
nation. 

5. Education aims to train future generations of revolutionaries, to train new men, socialists, 
workers who are aware of the governing role of the collectivity and who have an all-round 
development... 


Ethiopia, which is in approximately the same situation as Viet Nam, states: 


There will be an educational programme that will provide free education, step by step, to the 
broad masses. Such a programme will aim at intensifying the struggle against feudalism, 
Imperialism and bureaucractic capitalism. All necessary measures to eliminate illiteracy will 
be undertaken, All necessary encouragement will be given for the development of science, 
technology, the arts and literature. All the necessary effort will be made to free the diversified 
ше of imperialist cultural domination and from their own reactionary characteris- 
ics... 


Madagascar wants education to liberate man and create an understanding of respon- 
Sibilities for one's duties and one's identity; and Guinea aims to prepare a new man who 
accepts the Guinean revolution, a man capable of handling scientific as well as practical 
knowledge who can improve the level of its people and increase productivity, a citizen 


armed with revolutionary ideol 4 virtues. 
ry ideology and і МА? r Ё 
Cuba, to take a final example, states 115 educational aims in the following terms: 
e integrated and harmonic education of the 


The supreme aim of Cuban education is to achiev i u r 
ll become a conscious and active builder, at 


Personality with the vi individual shal 
e view that every individual 5 ) i 5 e 
the same time as he benefits from the new society that is built. For this reason the national 


*ystem of education develops, in a unified way, intellectual, scientific-technical, political- 
ideological, physical, esthetic, polytechnical and vocational, and patriotic-military educa- 
tion. 5 » 


hened, and education is an essential 
ntries, the revolution is a recent phenomenon 
be defended, as exemplified by Viet Nam. 

nd adapted to the specific conditions in the 
henee В d to it. Also in a country like Cuba, 
le generation, there is a feeling 


ew foundation. A 
ducation system is in the form of 


s à ^ 4 
п1010-есопотіс development with ideological 
an that a framework is impose 
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i i ^ fundamental prin- 
5 Arabia, to take an example of a Moslem country, states the | í 
ani mae main objective of education in religious terms. The following points are 
taken from Educational policy in the Kingdom of Saudi Arabia [24]: 


neral principles of education: 

а E Relieve in Allah as the only God; Islam as the only religion and Mohammad (May peace 
be upon him) as God’s apostle and messenger. 

2. The total Islamic concept of life and universe, that the entire world is subject to the laws of 
God in order that each creature would fulfill his duty without interruption or confu- 
sion. | 

3. Life on earth is a stage of work and production during which the Moslem invests his 
capacities with а full understanding ofand faith in the eternal life in the other world. Today 
is work without judgement, and tomorrow is judgement without work. 

4. The message of the prophet Mohammad (May peace be upon him) is the soundest for 


> d р r 4 A 1 
leading a virtuous life and it ensures happiness to man and rescues humanity from al 
corruption and misery. . . 


B. Purposes and general objectives of education 

1. The purpose of education is to have the Student understand Islam in a correct and com- 
prehensive manner; to plant and spread the Islamic creed; to furnish the student with the 
values, teachings and ideals of Islam: to equip him with the various skills and ene 
to develop his conduct in Constructive directions; to develop the society economically, 


socially and culturally; and to Prepare the individual to become a useful member in the 
building of his community... 


Basing education on religious principles and teaching religion in schoo! does not mean 
that Saudi Arabia neglects other aspects, Other objectives of education, such as those 
concerning modern science, are derived from religious ideas. quu 

Norway, a fairly secularized European country, emphasizes the role of religion 1? 
explaining cultural identity and development in a modern democratic state. For this 
reason, a Christian-moral education is found necessary: 


The school must help to pass on the cultural hei 
The basic values stressed by the Plan must, t 
culum [9, p.23]. 


^ CR ; eration. 
ritage of Christianity to the coming gene 
herefore, have a central position on the 


A large number of other countries see religious ideas as a basis for values in society, like 
honesty, loyalty, solidarity, respect for others, and humanity. A positive religia ® 
upbringing intended to make children believers їп a faith is also reported by а e 
countries. It is, however, primarily expected that religious teaching shall lead to P' in 
sonal qualities useful to society and valuable in the individual. Whether the religion n 
question is Islam, Christianity, Hinduism or something else, it is strongly anchore Me 
its social context and it serves to strengthen social behaviour. It thus aims at bring! 
about an awareness of the necessity to work for the future of this society. "m 
It would be incorrect to assume that an ideological and religious foundation of C^" 

cation is found only in countries whose education is characterized by explicit ы, a 
ical or religious goals. On the contrary, both an ideological and a religious basi ы 
characteristic of all education systems with which the present authors аге familia 
take an example: Tórnvall [80] showed that the general basic view behind the e d 
curriculum is characterized primarily by a secular humanistic outlook ӨШ а 
socialistic outlook, while the view of the individual found in the curriculum ТЕГ 
secular humanistic basis for the development of the pupil's personality towa mabe 
realization in collective fellowship. In other countries, the ideological bine вз psi 
political conservatism, for example, in the United States, or Christian huma , 
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LM Christian countries. It is alsoa well-known fact that Western thought and 
deeply im D still depend heavily on Christian ways of thinking, and this penetrates 
жн o the given goals and objectives of education. The ideological and religious 
ind or the education given is not always explicitly stated, however. 

ааа [9] reports a third principle on which education systems are built — the 
oem ritus Although evidently not of the same order as a political or reli- 
devel cology, a constitution still furnishes an essential guiding principle for the 
fioi pment ofan education system. It has been shown that behind a constitution may 

n ideological or religious system. A few examples illustrate the diversity of edu- 


ausat goals: 
ый Greece, the governmental policy rests on t 
y the Prime Minister: 


Education is a public good, and every citizen h 
Hence this right of young people is an imme r y \ 

cans a schooling which is identical, of constant quality, with coherent and obvious proce- 
dures; objective and based on merits; an information which is complete and credible about 


Possibilities and conditions for studies at each level, about the concrete needs of the economy 
s. One of the fundamental objectives of 


Hii pan and about employment conditions. | : 
also ion is to detect and develop creative possibilities and talents in our young people. Itis 
50 necessary to prepare them systematically to undertake, as responsible, conscientious and 
Critical workers and citizens armed with satisfactory scientific and technological knowledge, 
the difficult work of renewing and developing the country. 


Venezuela wants to undertake the necessary educational reforms so that education 
assumes the characteristics, aims and cultural values of each village. Bahamas states 


that the education system ‘shall contribute towards the spiritual, moral, mental and 
uring that efficient education through- 


Physical developme he community by ens 
Out these Web. eae to meet Ше needs of the population’, In Mexico, the 
education law states, among other things, that education shall take care of the har- 
monious development of all human faculties and, at the same time, foster patriotism 
and awareness of international solidarity, independence and justice. This law also 
Stresses that education is the foremost means to acquire, spread and improve culture; 
that it is а permanent process which contributes 10 the development of the individual 
and the transformation of society; and that it isa determining factor in the acquisition of 
knowledge and for the creation of a person who is conscious of social solidarity. 
Orocco mentions the generalization and democratization of primary education, the 


Oroccanization of teaching staff, and the Arabization of teaching; the Syrian Arab 
Republic states that the educational and cultural system aims to create a generation of 
Nationalistic, socialistic Arabs with a scientific mind, attached to their history and soil, 
Proud of their country, full ofa fighting spirit to realize theaims ofthe country in unity, 


Teedom and sociali ду to participate in the service of human progress. 
socialism, and ready 19 Г to have as much education as possible 


he following considerations, as expressed 


as a right to it. The obligation of the State to 
diate priority in all parts of our country. This 


Uwait mentions the ri tie 

e right of each citize | i ^ 

“ccording to his abilities ай potentials. In these Arab countries, Islamic thought is also 
nal goals. 


M H А x eu . 
T influential in determining educationa’ Б 
ndependently of the ideological and constitution: 


Considerable i i rroun 
; pressure from the immediate 50 1 c г 
constituted by society have an effect on the subordinate education system. The rapid 


Societal and social changes taking place in most countries, as well as the rapid growth in 
Science and technology, affect education at an accelerating rate. This has direct conse- 
Quences for the inclusion of new elements into what is being taught in school, for 
example, information about computers and modern communications. It may also have 

such as when new political ideas demand 


an effect on the organization of education. 


al basis for education, it is subject to 
dings. Changes in the larger system 
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decentralization or when it is intended to adapt education to local conditions, or on 
teaching methods when new materials or other instructional resources become avail- 
able. The effects may also be indirect. New priorities occur in society and modify the 
education system, new learning styles and new motivational factors influence work in 
school, and the relationship between school and community life may change. 

The recent scientific and technological advances pose a serious challenge since a 
country will be left behind in the race for development unless the education system can 
cope with the new tasks. Socialist countries seem to be aware of this problem, and their 
educational goals emphasize science and technology, the relationship between educa- 

tion and society, and practical work experience. Other countries feel the need for 

renewal. In the United States, the National Commission on Excellence in Education has 
produced a report, A nation at risk [50], which stresses the need for educational 
reform. 

Most countries have adopted recent legislation, plans or programmes which aim to 
bring educational development up to a modern level. As examples, one could mention 
the five-year educational plan 1980-84 in Algeria; the development plan for the edu- 
cational sector 1983-86 in Colombia; the five-year educational plan 1982/83-1986/87 
in Egypt; the ten-year indicative plan beginning in 1984/85 in Ethiopia; the educational 
plan in Iraq; the national programme for the development of education, sport and 
recreation 1984-88 in Mexico; the national medium-term educational development 
plan for 1983/84 onwards in Nicaragua; the 1979 national educational policy and 


implementation programme in Pakistan; and the transitional national development 
plan in Zimbabwe. 


The issues and goals described 
distinction between such general 


quite arbitrary; it is equally hard to 
als and Concrete objectives. This problem has no rcal 
hata reader might find that related facts are reported in 


Explicit ideological, cultural, and political goals and objectives 


The first main group of goals and objectives should, according to the model, be char- 


acterized by being society-centred and traditional. Learning because society calls for it 
might be another way of stating their common feature. It is not learning because the 
individuals need it; such learning is covered by the goals and objectives placed in the 
second quadrant of Figure 3. It is not learning because we want to change society; this 
belongs in the fourth quadrant. 

The types of goals and objectives which belong in the first quadrant are obviously 
those preserving something valuable existing in Society: its ideology, its culture, 115 
organization, its religious affiliation, its Strength, and so on. The goals and objectives 
which have been mentioned by countries are, however, mainly ideological (including 
religious), cultural and political ones. 


Goals. As mentioned, there are countries which explicitly base their whole educational 
policy on religious ideology or feel that religious education and a religious upbringing 
are important goals to be pursued. There are also countries which find that religious 
ideas are important to an understanding of culture. : 

Qatar is an Islamic country, and positive religious education is considered essential. 
The cultural heritage is also stressed, as can be seen from the following statement [9 
p. 46]: 
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Through inculcating faith in the oneness of Allah almighty, thus creating a feeling of piety and 
Obedience of all ordinances revealed by Allah: and: Through the application of Islamic ideals 
and values in everyday life as a direct impact of including such values in the content of 
education... Preservation of the country's heritage by identifying the impact of Islamic 
Legacy on all fields of knowledge, thus identifying the pioneering role of Islam and its 


contribution to human civilization. 


Pakistan isanother Islamic country where religious thoughts penetrate into State policy 
and everyday life. Priority is given there to the revision of school curricula according to 
the Islamic faith in such a way that this faith penetrates into the teaching of young 
People: pupils shall be acquainted with the fundamental tenets of their faith and 
Motivated to practice it. : v 

In some countes religious education is neutral. Sweden is an example. Religion shall 
be taught in school within the framework ofan integrated subject. This education shall 
be confessionally neutral, however: different faiths are discussed and their relationships 


i isti i il i i his personal 
and spe udied, but the pupil is left to discuss his | 
A churches, or others. In this respect 


religious choices with his parents, representatives or churches, бе s 
Sweden Vin ш hen NW); where Christian faith is given a prominent 
place; the United States, where the constitution does not allow religious ейшацо ш 
Public schools but refers it to churches and religious groupings; and cs iuc in 
Countries, which are expressedly secularized and unwilling to encourage relig 


cation. ioti 

As well as religious ideals, political and cultural goals include на тен 
National language, strengthening the ideological foundation Rh in zn Nery large 
Science and technology with culture, independent thinking, an ts of education. A few 
extent, the stress is placed on the integration OL vano AE ol should work for the 
examples of goal statements may show this: in Hungary the scho 


i iali ; the young person 
i i ds socialism and progress; 
Ed usce jun superiore) aa аар and political events but should be 


Should not be just a s f 

i ectator of soci Mines of 

Involved, Schools shall educare in such a way that vi learn to respect the va о 

Socialist society and so that patriotism is strengthenec- ! e 
The Byelorussian SSR келеке the unity of education is a айцын гыла, 

К днонеыр оГ school wit iie and practicas igre ү! ined i school to contem- 
Madagascar stresses the application of what has been lea 


tnn а ЕЕ . The United Republic of Tanzania 
porary life in accordance with socialist ae tbat together for the common good; 


States that educati ial goals у : 
ation shall foster socia! £0 ll enable the 
Schools shall impart socialist values, attitudes ang ae wn oeiy, inculcate a 
Pupil to play a dynamic and constructive ie hn pils accept values appropriate 
sense of commitment to the total community, and help Рр! 
to the fut а : 
не i w doctrinal content in 
Bolivia describes education as revolutionary and iren cogis is anti-imperialist 
and erspective of transforming the spiritual om emancipation of the nation. 
2 anti-feudalist; and it aims to achieve "€ Sern based on the adaptation of the 
An educati i a is to foster national ^ 
rich аа people; Gabon wants ee : ss ros СШ 
identity; Senegal aims to train people who respect i d tra aa РАК 
поа national consciousness 35 eu: сий ay Christian humanistic princi- 
tile strives to ensure the agreement а ср ЫЫ Шел in accordance with 
Ples. The training shall enable people to live as responsible citt 
accepted val i : ; Н : 
n Kuwait a of education is to establish a progressive ee which 
adopts continuous learning and is able to face the challenges and demands of this age 
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Objectives. From the general goals, which have been termed ideological, cultural a 
political in the model, the different countries have inferred concrete objectives. Thes 
can be of many kind since they shall ex i i 


School system. The material allows statements about religious, cultural and political 
objectives. "n 

It is to be expected that countries which build their education systems on a religious 
basis, also mention religious objectives. This is the case with Pakistan, whichstates that 


an objective is to acquaint the pupil with the fundamental tenets of their faith and to 
motivate them to practice it. Chile a 


commands. 


- Providing the individual with necessary ideas, feelings and powers which will enable him 


to carry the message of Islam. En forcing Quranic morality in the Moslims and emphasizing 
moral restraints for the use of knowledge. 


Iraq, finally, wants to create a new generation fully believing in God and to consolidate 
faith ‘in God and his divine message’, 


Religious objectives are Obviously close] 
however, countries which express cultural 
gious context. 


The Byelorussian SSR aims to make children conscious builders of communism yi 
a scientific outiook and communist morality. Czechoslovakia aims for a materialisti 
outlook, and Romania wants to develop a collective feeling and a desire to help an 
another, love of justice, modesty, sociai responsibility, and respect for laws and socia 


; re, 
У connected with cultural ones. There ТЕ 
objectives without referring them to a 


norms. ‘| 
India mentions the development of social and Civic values. Rwanda finds it essen 
to integrate pupils into their environment. Chile stresses values like patriotism, love 


family, respect for Man, tolerance and 


уе ;and 
1 АЛС Compassion in the educational programme; 
Paraguay wants children to be familiar wi 


М ions 
with and appreciate the primary manes 
of national culture, respect the great persons in the Country, and develop patrio 


Children should also acquire habits and attitudes of social value like responsibility. 
companionship, respect and Co-operation. 


Mexico mentions a series of cultural 
society; to assimilate, enrich and trans; 
other cultural manifestations; to comb: 
tism and prejudice. Guyana states the 
others in socially accepted ways. | Be 

Saudi Arabia states a series of cultural objectives, of which the following may 
quoted as typical examples: 
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- Providing the student with the necessary information and various skills which enable him 


to be an active member of society. 
- Strengthening the student's feelings about the cultural, economic and social problems of 


his society and preparing him to combat those problems. 


Iraq also states a number of such objectives, among others: 

- Establish the principle of democracy as the focal point ofa well-organized life system based 
on freedom, equality and rendering equal opportunities to all. 

> Develop will-power in man’s personality and his ability for construction and active par- 
ticipation in social solidarity. 

- Holding a cultural standpoint characterized by 
the national identity, on the one hand, and innova 
Present to a better future through development апар 


ге are those which could be called political 
work preparation 


originality, which implies preservation of 
tion which implies alteration of the 
rogress, on the other. 


The last set of objectives to be mentioned he с n CO 
objectives: objectives of national pride, internationalism, patriotism, 
and so on. 

Romania wants to develop patriotism and love of the communist party and the 
Romanian people, and aims to teach students to accept sacrifices 10 defend what has 
bcen gained by the people since the independence ofthe nation. The country also strives 
to make workers experience a feeling of unity and brotherhood. At the international 


level, Romania wants her young people to feel respect for other nations and solidarity 
with young people in all countries, as well as with democratic forces all over the world 
which fight for i justi d social progress. 
peace, liberty, justice ane | ›гОрге$$. , 
In Hungary, an objective is to train pupils for discipline іп work and to make them 
realize that socialism calls for a working society: regular, disciplined, industrious. The 
Byclorussian SSR calls for the inculcation of Soviet patriotism and socialist interna- 


Uonalism. m 
Thailand wants the school to produce law-abiding and 


ihe Republic of Korea is to enable pupils to support themsel 
РО duties, to contribute to the development of a democratic state, 
€ ideal of common i 
В prosperity. ' А Я 4 
ambia states that the intention is 10 give the pupils the basic skills, ec and 
Attitudes needed in order to realize their potential as individuals and to become effec- 
tive participants in the advancement of the country. In Chile an objective isio ensure 
ШО, school programmes support national reality. These programmes shall be exible so 
that the ; d 
у can vary according to needs. кау 
ехїсо wants the student io understand the present Er ie 
of various national and international factors. 10 know an saan ави ор 
and show patriotism, and to develop а feeling of national an 


based on th i beings and all nations. 
e equal rights of all human igs ап: EE “умы 
Guyana «ане 15 еер in each child а feeling of patriotism, and to maintain 


communication between home and community to meet the needs of оен kran 
Stresses the awareness of the national and humanitarian message n e pupi hani 
loyalty to country and nation. The Syrian Arab Republic wants о educate the 2 

Citizen to love his country, the liberation of the Arab nation, ано the аши of the 
80als of his Arab homeland. This education should also strengt Е: а сна ues ne 
Scientific basis, to stimulate the young person for the liberation о vis га до an 

for the liberation of Arab society from exploitation, and to prepare the citizen for a role 


In democratic Ades i 

opular institutions. 1 . 
_ Saudi Arabia ins to acquaint the student with the great Islamic glory of his country, 
115 deep-rooted civilization, its geographic, natural and economic characteristics, and 


good citizens. An objective in 
Ives in life, to fulfill their 
and to help attain 


60 Science and technology in the primary school of tomorrow 


its important position among the nations of the world. Qatar, to wind up this list of 
examples, presents the objective of inculcating in the minds of the children a feeling of 


national pride and an affiliation to their homeland and its values, traditions and 
heritage. 


Educational goals and objectives 


The second quadrant in Figure 3 represents traditional, person-centred goals and 
objectives. These answer such questions as to what the individuals or the school system 
as such can get from the learning situation. They can be expressed in the form of 
expected behaviour on the part of the pupil (or sometimes other person); in the form of 
educational outputs like knowledge, skills, attitudes, values, etc.; or in the form of a 
learning situation created in the school with curriculum elements, methods of teaching, 
means used in the teaching situation, and so on. (See [91], p. 116 et seq.) All this is 
covered by the heading of educational goals and objectives. 

To many educators this is the very centre of the educational debate; and there is a long 
experience of stating such goals and objectives in most countries. This has resulted in a 
rich variety of answers by the different countries, and more than in any other field, 
detailed and concrete information is given. 


Educational goals. A wide variety of curriculum areas are mentioned. Since the thirty- 
ninth session of the International Conference on Education stressed science and tech- 
nology in primary education, it is to be expected that science and technology goals 
would be mentioned in a great many of the questionnaire answers, Surprisingly, this is 
not really the case. Science and technology goals are only mentioned in passing, and few 
countries place any emphasis on them. On the other hand, many countries stress 
practical activities and training for work. This is the case with the polytechnical school 
system in socialist countries, where a main goal is to train students for future work, but 
it also occurs in other countries. 

A few countries mention curriculum changes as a general goal without specifying 
particular areas. Romania wants to place the accent, within the framework ofa system 
of multifaceted training, on scientific subjects, general cultural subjects, socio-political 
subjects, specialized subjects, and the acquisition of practical skills. The United King- 
dom mentions programmes to change curricula and examinations, particularly to 
improve mathematics and science education; Ireland keeps curricula under continuous 
review; and Luxembourg mentions a reform of content and method. In Pakistan and 
Japan there is a curriculum improvement with the emphasis on simplification. 

Czechoslovakia describes curriculum content based on a Marxist-Leninist world 
outlook which is scientifically modern. The emphasis is placed on progressive cultural 
traditions, while part of the content aims to develop an all-round personality. The 
Soviet republics mention the scientific character of their curricula, their constant 
improvement on the basis of the latest achievements in science, technology and culture, 
and their humanitarian and moral character. 

In Bolivia, education is scientific, based on bio-physical knowledge of the student and 
Providing a systematic training based on scientific processes; it is related to national 
reality. In Kuwait there is a development of content, methods and techniques of 
education of various types to create a better development of self-education skills 
through the application of modern educational technology, and in Bahrain there is a 
oat development to meet the needs of both the individual and the communi- 

y. 

, The United Republic of Tanzania gives priority to science and technology education 


in response to the country's call for the development of physical and human resources in 
order to create basic industries. 
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A few examples of goals related to practical work may show the trend; as mentioned, it 
is intimately related to polytechnical ideas. Romania wants to provide an education 
with a wide profile to her students so that they will later be able to integrate rapidly into 
production and social life, and so that, ifthe need appears, they would be able to handle 
different types of work within the same field. Students should also participate in 
productive work. Bulgaria mentions the continuity between structural components of 
the education system and a direct link with life; and the Ukrainian SSR combines study 
with productive work, fosters in children a love of work and the habit of doing pro- 
ductive socially useful work, and relates education with life. 

India has increased the vocational basis in her curriculum, sought more relevance with 
socio-economic needs, and developed alternative strategies; there is also an awareness 
of environmental problems. Bolivia states that education will become active, vital and 
oriented to work; and that it will give the learner practical training for productive, 
socially useful activities. > 

Kuwait recognizes the value of work in personality development and the importance 
of having good relations between educational institutions on the one hand, and the 
public sector and private establishments on the other. Breaking the traditional barrier 
between academic institutions and technical-vocational institutions and adopting new 


forms of public education is also a goal. 


Educational objectives. Objectives should normally be derived from general goals, 
although this is not always the case. The objectives found in the second quadrant of 
Figure 3 should therefore refer to the way in which teaching in school should be 
organized: curriculum content; teaching methods; the organization of the educational 
and teaching-learning situation; the use of various materials, equipment, textbooks and 
other teaching aids; the provision of buildings; and the organization of the timetable; 
and so on. Many of these curriculum and similar elements have been mentioned, but 
only those of curriculum content, practical work as part of schooling, teaching methods, 
and the relationship between education and social life have been brought up by more 
than one country. They are, however, important aspects from the point of view of 
science and technology teaching in primary school. — " 

For obvious reasons, many countries state the objective of prodiving basic reading, 
writing and arithmetic skills, for example, Cameroon, Central African Republic, China, 
Colombia, Congo, Guyana, India, Jordan, Malaysia, Nigeria, Pakistan, Qatar, Rwanda, 
Saudi Arabia, Seychelles, Thailand, Uganda, the United Republic of Tanzania and the 
United States. It can be taken for granted that this objective is accepted in other 
Countries. í 1 „К 

Many countries have preferred other ways of expressing their needs for basic skills. In 
an answer from the United Kingdom, it is stated that education shall extend children’s 
knowledge of themselves and of the world in which they live, and develop skills and 
concepts through greater knowledge. The Netherlands expresses the objectives of 
familiarizing the child with certain cultural skills (reading, writing, arithmetic and 
language) and providing an initial understanding of the surrounding cultural, social and 


natural environment. 

Bulgaria wants the child to master 
profile. Hungary states that schools s! 
that they should meet contemporary nee 
quality training so as to enable students to 
ties. 

In Pakistan the basic skills shall enable the child to learn and speak. China wants the 
child to acquire knowledge of nature and society, and good habits of study. In Turkey 


the objective is the child's acquisition of knowledge, savoir-faire and behaviour indis- 


general (polytechnical) education with a broad 
hould enable students to acquire knowledge and 
ds. Czechoslovakia expects to provide better 
participate in social and public activi- 
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pensable to a good citizen; education shall be in conformity with national morals. 
Thailand wants permanent literacy and numeracy, and sufficient skills and knowledge 
to enable people to earn a living in keeping with their age and capabilities. Malaysia 
stresses, besides literacy and numeracy skills, values and attitudes. 

Kenya expresses the objective of providing skills in the following way: 


Education must prepare and equip the youth of the country with the knowledge, skills. and 
expertise necessary to enable them collectively to play an effective role in the life of the nation 
and to enable them to engage in activities that enhance the qualities of life. 


Gabon states that the child should learn the value of knowledge and intellectual skills by 
applying them. Senegal wants to train open-minded and informed people capable of 
adapting to necessary innovations in society and of making pertinent changes. In 
Nigeria, the aims include permanent literacy and numeracy and effective communi- 


cation, health and physical education, moral and religious education, and the encou- 
ragement of aesthetic and creative activities. 


In Chile, an educational objective is that the individual shall be enabled to reach a 
reasonable degree of personal development. He shall also be made to understand reality 
in its personal, social, natural and spiritual dimensions. Mexico wants children to be 


able to communicate their thoughts and their feelings. Colombia aims to give the 
learner not only certain information but also basic concepts, organizational principles 


and methodological elements which allow him to plan problem solving correctly and 
find adequate solutions. The school system shall offer experiences and training in a 
systematic and interdisciplinary way which facilitate and integrate the interpretation of 
reality. 

pes stresses the development of the individual's intellectual abilities and basic 
skills in several fields. Iraq aims for the acquisition ofthe tools of basic knowledge and a 
basis of Arabic and Islamic culture as well as useful citizenship, and wants to foster love 
of science and a desire to continue learning. Saudi Arabia wishes to provide the student 
with the necessary information and skills which enable him to be an active member of 
society. Bahrain states the objectives of providing each individual with the opportunity 
to develop his/her abilities, skills and attitudes, as well as the socio-economic and 
cultural level. Qatar wants to provide children with basic instruments of knowledge, 
such as reading, writing and arithmetic, and to train them to use such means properly. It 
is also required that children should be made familiar with the necessity of having a 
clean body, clothes and environment; they should also understand their local environ- 
ment and become acquainted with the existing sources of wealth and fields of activity. 

Besides religion, which was discussed above, and basic skills, few disciplines have in 
fact been mentioned in the lists of objectives stated by countries. This may be due partly 
to the fact that not many countries express their objectives in sufficiently specific terms, 
and partly to the fact that systems of integration of subjects are generally accepted. (See 
Chapter IV below.) National languages are mentioned by Senegal, Burundi and some 
Arab states; socialist ideology by socialist countries; and environmental science by 
several countries. 

Few countries mention the need for the teaching of science and technology. In most of 
these cases there isa clear bias in favour of science over technology; the latter subject is 
hardly ever mentioned. ч 

In the answer from the United Kingdom the need for more time for subjects like 
sciences is emphasized. Spain mentions the acquisitions of knowledge about nature and 
the social environment. E 

All socialist countries that have introduced polytechnical education stress that this 
education is scientifically based and integrates theoretical, humanistic and science 
learning in school with practical and pre-vocational experiences in society. 
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China mentions the need for knowledge about nature and society. Cameroon wants 
children to be alert to realities in their rural environment. The United Republic of 
Tanzania finds it important to give priorities to science and technology in response to 
the country’s call for the development of resources. Congo aims for an initiation to the 
study of nature and other disciplines. In Ethiopia, encouragement will be given to the 
development of science, technology, arts and literature. 

Mexico wants children to be able to contribute actively to the maintenance of an 
ecological balance. Jordan mentions natural and social sciences; Iraq, an interest in 
science. Qatar aims to help children understand their local environment. Bahrain wants 
to help people take full advantage of advanced science and technology without beco- 
ming enslaved by them. 

Some answers emphasize the objective of a link between what is taught in school and 
what is happening in society. This is the case with the socialist countries as a group, as 
was mentioned above. . Р E 

Bahrain states the objective of ensuring economic and social progress by providing 
sufficiently skilled manpower. In the United Republic of Tanzania, education is pro- 
vided to enhance the people's quality of life through the upgrading of skills and kno- 
wledge as a means of furthering economic and social transformation. Turkey mentions 
education for active life preparation. The Republic of Korea states the objective that 
education shall make the learner able (0 support himself in life. Uganda aims at a 
needs-based education which produces people who can live productively In sociely. 

Leisure-time activities are mentioned by Bahrain and Qatar, which state that educa- 
tion shall help people benefit from their leisure time by introducing them to new 


hobbies and providing recreational facilities. — | i 
Primary education as a preparation for practical work is a theme in some of the 


answi 

Spain mentions the objective of making students acquire knowledge, skills and habits 
which facilitate vocational and professional choice. Bulgaria aims at correct vocational 
education to enable the selection of professions in accordance with interests, aptitudes 
and capacities, and with the economic and manpower requirements of the country. 
Hungary states that the schools should prepare students to join in with the social 
division of labour; that technical-vocational education is increasingly important; 
that vocational training should start at an early age, the foundation for which 
shall be prepared by the school; and that the schools shall provide pupils with 
general basic knowledge flexible enough both to serve as a basis for further attainment 
and to enable young people to leave school and adapt themselves to labour regu- 
lati В m 

Gabon wants to inculcate in each pupil a taste for work, while vocational education 
should be better adapted to actual economic requirements. Malawi aims to enable 
people to earn a living in a rural setting. Nigeria mentions local crafts, domestic science 
and agriculture. Zimbabwe wants to integrate education with production and endea- 
vours to prepare students for the world of work. — . 

Chile aims to adapt technical-vocational education to the needs of the nation and 
gives preparation for work as one of the objectives of primary education, besides 
Beneral education and preparation for further studies. Tunisia wants to train pupils for 
active life. А 2n x 

Paraguay has adopted the objective of creating positive attitudes towards work as a 
condition for self-realization. Jordan wants to develop positive attitudes and respect for 
work. Iraq wants to instill in the minds of young people the love for manual and 
practical work, to teach them correct methods of work, to familiarize them with its 
implementation, particularly in agriculture and industry, and to train them to use 
simple tools. The Syrian Arab Republic describes the aim to make people aware of the 
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nobility of work and to glorify productive collective work in order to create a society 
without exploitation. 

The objective of making the student a productive member of society, mentioned by 
several countries, is expressed in different ways. 

Rwanda wants to make the pupil productive. Egypt states that basic education should 
create a close relationship between schools and productive work through pre-vocatio- 
nal education and practical training included in the timetable. India has introduced a 
vocational bias in her curriculum, which has become more relevant to socio-economic 
needs and developed alternative strategies. Denmark also states that the development 
toward fuller provision of education means not only prolonged education but also 
training for a job. 

Practical work as part of the curriculum is a fairly common phenomenon and is 
sometimes mentioned among the educational objectives. Romania states this in the 
following terms: 


-..let teachers and pupils (students) take part in productive work, technical and science 
research, cultural and artistic movement, and the realization of economic and social objec- 
tives in Romania. 


Chilealso wants a combination of study and work in the educational process to prepare 
the pupil for social life. Bolivia states that education shall be active, vital and oriented to 
work, and that it should give the learner a practical training for productive, socially 
useful activities. 

Kuwait recognizes the value of work in personality development and wants to break 
the traditional barrier between academic institutions and technical-vocational institu- 
tions, as well as adopting new forms of public education. 

Teaching and learning methods are sometimes mentioned among the educational 
objectives, although mostly in very general terms. 

Australia wants to take the differing talents, interests and needs of individuals into 
account, and India wants a curriculum that is both specific and flexible. Gabon aims to 
integrate traditional artistic education in school, to develop national art, and use tra- 
ditional theatre, thus safeguarding its national culture. Mexico states that pupils shall 
participate in group work in an organized and co-operative way. 

Colombia mentions as an objective the integrated development of theory and prac- 
tice, wherever possible, with the view that the learner, who is familiar with the neces- 
sities, problems and real possibilities, shall develop his critical thinking, creativity and 
willingness to take part in social transformation. Saudi Arabia, which makes Islam the 
foundation for education, states the following: 


Studying the great and wonderful things in the large universe and discover the secrets of the 
Creator, to profit therefrom and put them in the service of Islam and the dignity ofthe Islamic 
nation. — Demonstrate complete harmony between science and religion in the Islamic 
law. 


In the Federal Republic of Germany, it is intended that pupils attending the Grund- 
schule (primary school) shall evolve gradually from play-oriented forms of learning to 
systematic learning. The United Republic of Tanzania wants to stimulate creativity 
within a context which emphasizes science and technology. Nigeria, finally, stresses the 
training of the mind to understand the surrounding world. 


Goals and objectives of person-centred change 


The lower part of Figure 3 refers to systematic development processes, development 
which may change something in the school system itself or may use what is going on 1n 
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this system to create a change in society. Person-centred change processes have always 
been extremely important educational goals. Education has sometimes been defined as 
a process of systematically inducing change. By means of the teaching-learning process 
in school, an attempt is made to change the characteristics of the learner in a desired 
way. However, the change process may also extend to teachers and other individuals, 
groups, relationships between individuals and groups, and so on. Educational goals and 
objectives may be expressed in these terms. 


\ 
Goals of person-centred change 


Goals of person-centred change can be of many kinds: child development in a certain 
direction; the development of abilities to solve problems and think in new ways; 
changes in teaching and approaches in the classroom, and so on. The goals which have 
been mentioned have mostly had to do with child development in some form. As is 
easily understood, it is extremely difficult to distinguish between educational goals 
involving, for example, child development and educational objectives of this nature: 
the difficulty of expressing such objectives in concrete terms is enormous, and in most 
cases the statements that appear are in very general terms, even when they are meant as 
guidelines to teachers, administrators, or authors of textbooks. , 

The most common goal of child development is the development ofa multi-faceted, 
‘rich’ personality, often expressed as the development of the whole child. This goal is 
Stated by countries in all parts ofthe world; as a matter offact, very few countries do not 
include it in one form or another. A few examples may illustrate how it is provi- 
ded. 

France expresses the goals of developing intelligence and artistic feelings, as well as 
manual, physical and sporting abilities; education shall be moral and social and is 
undertaken together with the family. Ireland wants the child to be enabled to live a full 


Bulgaria states the goal of educating universally trained individuals, citizens with 
active positions in life; of preparing comprehensive and efficient individuals; and of 
enabling social and cultural realization. This means stimulating intellectual, moral, 
physical and cultural development of the student and promoting aesthetic education as 
à means for multilateral and harmonious development. 

In Hungary, schools are intended to bring about the all-round development of per- 


Sonal abilities and faculties. Czechoslovakia wants to educate all-round and harmo- 
niously developed builders of socialist society, people with communist attitudes to 
work, who are able to participate actively in social and political activities. Poland 
Mentions the goal of primary education in creating a multi-faceted personality in the 
Pupil, of preparing for contemporary life and for work in several fields of human 
activity, and of shaping a person who wants to become aware of social, natural, cultural 
and technical realities. In the Ukrainian SSR, the goal is the all-round development of 
the individual, of his spiritual and moral attitudes, the upbringing of the young gene- 
ерш in the spirit of communist ideals; and the unity of ideological, labour and moral 
ucation. 

China wants the pupil to achieve full development, both physically and morally, with 
Strong physique and good living and working habits. Tonga talks about the develop- 
ME of the whole child as an individual and as a member of Tongan society. In 

alaysia, the goal is the total and balanced development of the child; the intellectual, 
Spiritual, physical and traditional development, as well as the development of the 
Pupil’s talents and the inculcation of moral, aesthetic and social values. Kenya stresses 
Opportunities for the full development of individual talents and personality. Gabon 
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wants a multi-faceted education which contributes to an integrated development in 
moral, civic, physical, intellectual, artistic and vocational respects. Я 

The goal in Mexico is to let the child develop physically, intellectually and emotionally 
in a healthy way. Colombia emphasizes the need to respect the cognitive aspects of 
development as well as the social, affective and psycho-motor sides. A goal in Peru is to 
develop cognitive, will-power and physical faculties considered to be the base for 
integrated learning, to encourage creativity, to orient vocational development and to 
stimulate habits related to security, orderliness, hygiene, etc. 

In Jordan a goal is to develop the pupil physically, intellectually, socially, emotionally 
and spiritually, and to let him discover his own attitudes, abilities and capacities. Egypt 
mentions the basic educational aims of helping children achieve integrated and well- 
balanced development, equipping them with the basis for being alert and productive 
citizens, with values of religion, good conduct and patriotism, and with knowledge, 
attitudes and practical experience. In the Syrian Arab Republic, to take a last example, 
the goal is a balanced integrated development of the pupil on the physical, psycholo- 
gical, social, moral, national and affective levels by giving such concepts and attitudes 
that he can find his own way in life. 

Other goals referring to child development have been mentioned less frequently. The 
ability to think and solve problems has been stressed by a few countries, for example, 
Guyana, Mexico, Paraguay, the United Kingdom and the United Republic of Tanzania, 
but a number of countries express objectives referring to specific skills of thinking or 
problem solving. Primary education which provides basic tools for further education is 
demanded by Nigeria, and it is obvious that this is a basic goal for first-level education 
everywhere. A needs-based education enabling people to live productively in society is 
an expressed goal in Uganda, but it goes without saying that this is also a goal behind all 
primary education. 

In connection with the discussion of ideological goals, the needs for religious and 
ideological training were mentioned. The discussion dealt with these needs from the 
point of view of society. There are, however, countries which report such goals as seen 
from the point of view of the individual. Hungary wants scientific education for a 
personal ideology (Weltanschauung), China wants to educate children to love socia- 
lism; and Pakistan, Iraq, Saudi Arabia and many other countries want their children to 
develop a personal religious conviction, 


Objectives of person-centred change 


It could be assumed that many very different objectives would be classified under this 
heading; the development of the pupil, the teacher and other people related to the 
school; the development of the group or collective in the school or of relationships 
between people in the school; the development of the school as an Institution; and so on. 
Looking at the answers to the questionnaires and at other documents available to the 
Present authors, it is found that the major part of the expressed objectives which can be 
classified into the third quadrant are those related to the individual learner. Further- 
more, Most statements refer to his intellectual, physical, aesthetic, moral and social 
development. у 

This impression ofa myopic look upon the objectives is not entirely correct. While the 
statements found in documents stating educational objectives refer almost exclusively 
to the pupil, there are other statements, for example, those in plans and those dealing 
with planned change and innovations, which mention the teacher, the school as an 
organization, and other phenomena in the School. There are, however, some pheno- 
mena about which the present authors have been able to get very little information, for 
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nape td сева collective and group relationships in the school. Reliable informa- 
Most ps it but it was not generally available when this text was written. 
the child A ы герогї objectives which imply integrated and all-round development of 
Spain Si : €w examples will show the ways in which this may be phrased. 
бас кае nts to develop attitudes, habits and values of a religious and moral nature, 
dnd р yaa strength, and expects the child to acquire sensorial-motor skills, fitness 
k esthetic appreciation. Australia mentions a balanced development of the intel- 
etua; social, artistic and career potentials of children. 
Bac cue aims at the creation of universally developed individuals, citizens assuming 
ed үс positions in life. It is also intended to stimulate the intellectual, moral, physical 
rae ig а] development of the student and to promote aesthetic education as a means 
th ulti ateral and harmonic development. In another statement, Bulgaria mentions 

e objective of laying the foundation for an integrated development of the child's 
personality; ensuring optimal rhythm for the development of intellectual, ideological 
and moral, physical and aesthetic qualities of the personality; and creating global ideas 
about environment, nature, society, home, work, etc. 

Hungary states that the school shall bring about the all-round development of the 
personality; it should also develop physical abilities. Czechoslovakia emphasizes intel- 
lectual development and moral, aesthetic, physical and military training. 

Turkey states objectives of developing abilities, motivation and attitudes. Tonga 
wants to achieve child development with consideration given to its intellectual, cultu- 
ral, physical, emotional and spiritual environment, language and vocational develop- 
ment, and well-being. Malaysia aims for a balanced development of children: their 
intellectual, spiritual, physical and emotional development, as well as the development 
of their talents and the inculcation of moral, aesthetic and social values. Gabon wants 
an all-round education which contributes to an integrated development in the moral, 
Civic, intellectual, artistic and vocational fields. 

An objective in Colombia is to respect the development of the learner as much on the 

Cognitive side as on the social, affective and psycho-motor aspects. 
_ Egypt accepts the objective of a basic education that will help the children achieve 
integrated and well-balanced development and equip them with the bases of awareness 
and productive citizenship. Saudi Arabia wants an education that respects the dignity of 
the individual and offers him equal opportunities to develop his skills. 

In some cases the objectives expressed by the different countries imply a development 
of the child which is in line with social and other needs of the country. 

Spain aims for the incorporation and development of basic attitudes and desirable 
behaviour which enable an adaptation and integration of the child into society. The 
United Kingdom expresses the objective of helping children to relate to others and of 


encouraging proper self-confidence through greater knowledge. 
UM A t to enable students to become able to participate 


The European socialist states wan s l i 
actively in social and political activities. For this reason they need an integrated ideo- 
logical, labour and moral education, as well as an intellectual and physical one. Poland 


States that the goal of education is to prepare the pupil for contemporary life and for 
Work in several fields of human activities so that he becomes aware of social, natural, 


Cultural and technical realities. 1 
Kenya states that education must develop talents and personality but must also 
Promote social justice by instilling the right attitudes necessary for the assumption of 


Social obligations and responsibilities. Iraq stresses the development of will-power in 
the human personality and the ability to participate in social solidarity efforts. The 
Syrian Arab Republic wants an education such that the student establishes positive 
Tapport with his family and society, and respects spiritual and moral values and human 


rights. 
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In some cases, education is thought to develop in the learner a desirable personal 
behaviour, a way of life which is in accordance with accepted standards in the com- 
munity. In connection with ideological and religious objectives, the effects ofa religious 
upbringing were touched upon, and in connection with political objectives a few 
examples referring to a socialist way of life were mentioned. Reference is made to other 
forms of behaviour. 

Bulgaria wants the school system to develop the need for a healthy way of life and to 
support young people in spending their leisure time in a civilized way. Education has 
already taken over great responsibilities for the activities of young people. Egypt 
stresses good conduct. The Syrian Arab Republic wants to give the student such con- 
cepts and attitudes that he/she can find his/her way in practical life or pursue studies. 
: The intellectual development of the child also means the development of an ability to 
thinkin arational and efficient way. In a modern world, school does not mean only rote 
learning (if this was ever the case) but primarily critical, imaginative analysis of what 
Shall be memorized and integration of the newly acquired knowledged into a structure 
of facts and theories. This has been expressed by several countries. Я 

Ѕраіп wants to develop the capacity for imagination, observation, reflection, analysis, 
synthesis, etc. Pakistan wishes to create in the student an urge to observe, explore and to 
become aware of the surrounding world, to motivate inventiveness and creativity, and 
to encourage a scientific way of thinking. Guyana aims simply to help children to think 
and solve problems, and the United Kingdom states that children in primary school 
shall learn to think scientifically. 

An objective in the Central African Republic is the development of a critical sense, 
judgement, analysis and reflection, the acquisition of rational attitudes and behaviour, 
and the development of memory and the ability to learn. An objective in Madagascar is 
to cultivate the ability to observe, a taste for research and a critical mind. The United 
Republic of Tanzania wants to help the pupil develop an enquiring mind and the ability 
to think and solve problems independently. An objective expressed by Chile is to make 
children think in а creative, original, profound, strict and critical way in accordance 
with their own possibilities. Peru wants to stimulate creativity. 

In Paraguay, a stated aim is to use study techniques which favour critical thinking and 
reflection, and in Mexico an objective is to help pupils identify, plan and solve pro- 
blems. Mexico also states the aim of enabling the students to know themselves and to 
develop confidence in themselves to act correctly as human beings. Senegal wants to 
train people who think freely, who are willing to integrate into traditional culture, and 
who are truthful, just, imaginative and full of initiative; to train balanced people - 
physically and morally strong; and to train people with a sense of responsibility, able to 
act, invent and create, and able to enter the twenty-first century in a spirit of scientific 
and technological humanism. _ | - {теат 

Guyana tries to help each child to know its own capacities and to be self-re и s 
Kuwait emphasizes the importance of the individual's self-fulfilment and his need for 
an integrated and balanced personality development. ; * 

It goes without saying that all countries accept the objective that primary education 
shall prepare students for further education. This is expressed in various ways by 
different countries. 

Socialist countries stress that primary school shall provide the fundamentals of poly- 
technical education and thus prepare for secondary education. China aims to educate 
children to be strong morally, intellectually and physically so as to lay a sound foun- 
dation for their secondary education. Chile and other countries point to a logical 
articulation between education at different levels. Mexico plays down the importance 
of traditional further education by stating that it is not a condition for being à complete 
human being; manual and intellectual work are of equal value. 
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Person-centred change objectives also encompass those which refer to changes in the 
schools themselves. Most data reported to the Conference indicate, directly or indi- 
rectly, the need for bringing education into line with changes in society. 

A large number of countries mention recent developments in science and technology 
as reasons for educational changes affecting the individual. Developments and changes 
in society and working life are mentioned by Jordan and Sweden. In Congo the new 
‘School for the people’ aims to bring the school culture in close contact with workers and 
production. The new primary school in Senegal will mean an adaptation to national 
reality: introduction of national language, a progressive involvement with the envi- 
ronment and an introduction to productive work. The new school in Cameroon will 
unite the former French- and English-speaking schools as well as intellectual training 
and work training. Bulgaria, the Central African Republic, Jordan and Seychelles point 
to needs for adapting the school to national realities or for integrating the school and the 
socio-physical environment. Czechoslovakia and Seychelles stress the importance of 
ensuring that learning is related to life and work and is consistent with development 
goals. 4 

The changing role of the school in today's world is expressed by Belgium, which finds 
that primary school — for a long time mainly a teaching institution — is slowly being 
transformed into a school community adapted to the child's world; family/school 
relationships have changed and the school is more involved with social Change. Egypt 
finds that prolonged compulsory education is necessary to prepare citizens who are in 
contact with social and economic reality. : ч 

The improvement of the quality of education is the concern of a series of responses. 
Mexico and Paraguay state that education does not always meet individual and social 
needs, and Paraguay, Tunisia and Zambia point to wastage and other aspects of inad- 
equate systems. Pakistan wants to improve the quality of learning and cut costs. 
Bahamas stresses reinforcement of the quality of education since it is felt that many 
graduates do not master basic subjects. On the other hand, there are several countries 
which want to expand primary education quantitatively. Rwanda, for example, wants 
an education for the broad masses and find that her previous system was too demand- 
ing, and the Republic of Korea wants a proper balance between quantitative and 


qualitative development. 


Goals and objectives of societal change 

The last quadrant of Figure 3 represents societal change. Such changes can be of many 
kinds. They may refer to the flow of students, universalization and democratization of 
primary education, access of different groups to education, and so on. They can also 
imply that the government or the ruling party wants society to develop in a particular 
direction — socially, culturally, politically, or in other ways; more E struc- 
tures, reinforcements of national culture, unified political ат а a о 
and so оп. Since education is always seen as а means for desire ee c yes these 
lypes of goals and objectives occupy à prominent place in the educational debate. 


as the right to education". This statement F the 
Universal Di í Human Rights has been accepted, at least in principle, by 
almost all Some The ciat israther adamant and precise: on the part ofevery 
individual, primary education should be both a right and a duty; on the part of the 
nation, the State or the other public authority which provides such education, free 
education to every school-age citizen should bea duty. Different countries — which are, 
Of course, in no way obliged to conform to this Declaration — have used varied 
expressions to state the principle of a right to education. 


Societal change goals. ‘Everybody h 
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In Iraq, the Compulsory Education Law of 1978 states that primary education is 
compulsory for all children of the age group 6 to 12 years, and parents are obliged to 
enrol their children in primary school and to keep them there until they complete the 
primary stage. An obligation is thus placed on parents to see to it that children actually 
attend primary education. In Egypt and other countries, the education law states that 
the State is obliged to provide basic education and that parents are responsible for its 
implementation. 

Many countries qualify this equal right to education by a statement that it is dependent 
on the abilities of the child or on the needs of society. Some examples, quoted from 
Cowen [9, pp. 16-19] may illustrate this: 


The constitution of Japan enacted in 1946 provides for the basic right and duty of the people to 
receive...an equal education correspondent to their abilities, as provided by law. The people 
shall be obliged to have all boys and girls under their protection receive general education as 
provided for by law. Such compulsory education shall be free. 


In the Jordanian statement... 


1. Access to education is a fundamental right for every individual in Jordan. : 

2. Education is open to all school-age children irrespective of sex, race, colour or social 
origin. 

3. Access to various levels of education or exclusion from them depends solely on individual 
ability and the needs of society. 

4. Development of education is based on the principle of equality of opportunities. 


A statement referring to the child's abilities may be interpreted differently. It may mean 
that special education is offered for certain pupils with difficulties, which is the case in 
many countries. It may also mean that different streams or different courses are made 
available to children at different levels of ability. In some poor countries it may also 
hide the fact that there is no public education for children who are not able to profit 
from regular teaching in school, and who are forced to drop out. As has been seen in 
Chapter II, dropping out of school constitutes one of the greatest problems facing 
education in developing countries. 

The statement about ‘needs of society’ usually refers to the fact that a government may 
find it useful to limit access to education by providing only short compulsory education, 
by not building enough schools for everybody or not providing teachers, by charging 
fees, or in other ways. The political and economic realities of a nation may force it to 
limit the right of the individual to education. There are also a few countries which, for 
ideological or other reasons, do not force parents to send their children to school. 

Another question which should be taken into consideration is whether educational 
opportunities can be made homogeneous throughout the county t non highly 
developed countries only one system 15 allowed. This is exemplifie yy Swe sai m 
only one curriculum exists in primary school, although small local variations are found. 
On the other hand, countries like the United States and Australia allow differences 
between school districts or states which even go as far as the age of beginning school an 
the duration of compulsory education. Elsewhere, there is adaptation to local condi- 
tions. India reports this in the following way: 


Universal Elementary Education in India caters to children of the age-group 6-14, takes 
education to children rather than compelling them to come to the formal system. impar 
basic minimum skills of literacy, numeracy and inculcation of social and civic values; an 
pursues a local specific and flexible curriculum. 


One of the main reasons for the introduction of compulsory education is undaubtediy 
the need to reduce illiteracy. An illiterate or an inadequately trained person has по! 
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lost his/her right to education but is also unable to participate fully in social life and does 
not contribute effectively to social and societal progress. One of Unesco’s priorities has 
long been the eradication of illiteracy. The development of primary education is a main 
means to this end, although it has only long-term effects if it is not accompanied by 
adult education. 

Countries where illiteracy is still common agree that a priority shall be given to 
eliminating it. This is stated in reports from Argentina, Chile, China, Colombia, 
Ethiopia, Jordan, Morocco, Mexico, Nicaragua, Pakistan, Peru, Zimbabwe and others. 
Reductions in illiteracy in recent years have been reported by several countries. Still, in 
most developing countries, a large part of all 6 to 11-year-old children do not attend 
School. It has been shown by a World Bank study (unpublished) that at least six years of 
Schooling is needed to make a child permanently literate. de 

In all developed and some developing countries compulsory education is already 
complete, but cases of functional illiteracy still occur. The United States’ report 4 
nation at risk [50] finds that nearly 40 per cent of all 17-year-olds cannot draw infer- 
ences from written material, only one-fifth can write a persuasive essay, and only 
one-third can solve a mathematics problem requiring several steps. Similar provoca- 
tive figures have been reported from other countries, showing that a large part of those 
who have attended school have not been able to profit from their schooling to an extent 
that makes them functionally literate and able to contribute to social development. 
Programmes to solve this problem have been launched. In the United States there is, for 
example, the National Adult Literacy Project and the Federal Employee Literacy 
Training Program. In Norway and other countries, use is made of the radio and TV 
networks, and in Sweden adult education personnel organize literacy courses for both 
adults and young people. " 

In some pap Len ed receive immigrants from poorer countries, for example, the 
Federal Republic of Germany, Sweden, Switzerland, the United Kingdom and the 
United States, there are many new residents who are unable to cope with the languages 
Of the host country, and a few of them cannot read and write in any language. This has 
called for the special provision of training for these illiterate people. : s 

The goal of equity of educational opportunities 1s stressed by sat po This 
may imply equal chances for boys and girls, equal opportunities In ru ipie urban areas 
and in all parts of the country, democratization of education, or discrimination in 


favour of disadvantaged i 
ged groups. 9" femal b: i 
The sa; ortunities for males and females is observed in 
Problem of providing equal opp countries affirmed that no discrimination 


many countri ioned, all ci 5 : ; А 
у countries, although, as ment stionnaire on this subject. Countries as 


Occurs in thei esco que i 
their responses to the Unesco Mongolia; Netherlands, Pakistan and the 


different as B rk, India, i ion i 
Ukrainian SSR тео mare бов or residents shall be given education irrespec- 
tive of sex, religion, race and other characteristics. However ine ample: th ous 
give priority to the education of disadvantaged people. ed hol f dide 1 
specific measures to reduce, for example, sex-specific selection on choice о уап 
vocation. i ities i 

The word ‘democratization’ in connection with educational Ше, is ees 
laken to mean an education provided without regard to pupil c aracteristics, suc а 
Sex, race, language, etc. It is obviously used in this sense in many mg Wen an 
in many documents referring to educational goals. а ае жыш m Т, id ke 
countries which have recently achieved independence, the к ала сое 
fact that all citizens have recently been given, or will soon be given, equal opportuni- 
ties, i 
Seychelles, to mention one case, plans to abolish the old parallel jesse system 
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differently, however, stating that education shall have a democratic character with the 
extension of schooling to all areas of the country, but that it shall also be democratic in 
the sense that everybody shall be involved in the educational process through discus- 
sions, control or attempts at solutions. 

The goal of equal educational opportunities for all the population is expressed by most 
countries in one way or another. 

The publication A nation at risk [50] talks about a strong commitment in the United 
States to the equitable treatment of all sections of the population. Finland aims to 
increase equity and to expand citizens’ opportunities for influencing society. Greece 
proposes an identical training with constant quality, and the USSR states the goal of 
equality ofall citizens to receive education. Bangladesh wants to narrow the rural/urban 
gap; Pakistan will pay more attention to rural and backward regions; Maldives aims to 
bring schooling to her many islands; and India talks about regional equity. 

Some countries mention migrants. The Scandinavian countries provide the same 
educational opportunities to children of immigrants as to established citizens, and, in 
addition, language instruction in the mother tongue; in Sweden about 10 per cent of the 
primary school population is entitled to such bilingual-bicultural training. The Nether- 
Ly Luxembourg and other countries give priority to immigrants and cultural mino- 
rities. 

Quite a few countries stress the goals of social and societal change. In a number of cases 
the need for an education which supports economic and social development is men- 
tioned. A few examples may be quoted: In Senegal an aim is to educate free men and 
women, capable of creating conditions for their own development at all levels, to 
contribute to the advancement of science and technology, and to find appropriate 
solutions to national development problems. In Ecuador, education is not only seen asa 
component in social politics but also as a component in her total development strategy. 
The relation between education and economic development is obvious because of the 
training of human resources and its contribution to scientific studies. 

Chile wants to prepare the necessary human resources for the development of the 
country, to broaden the cultural heritage of the nation, and to assure physical, intel- 
lectual and moral development of the individual. 

In Jordan, an objective is to provide the skilled technical and administrative cadres 
that would be able to accelerate activities in the domain of production, investment and 
technical development, and to improve services and project management through the 
best utilization of natural resources. Also mentioned is a movement towards the 
achievement of comprehensive development. In Saudi Arabia, a goal is to promote the 
economic needs of the country by ensuring that educational programmes reflect the 
economic interests of the community, by increasing public awareness, by modifying 
public attitudes towards vocational and technical training, by encouraging the partici- 
pation of women in suitable professions, by associating major employers in the expan- 
sion of technical educational programmes and so on. : 

The needs of social development are sometimes the centre of focus. Finland wants to 

create conditions for improving not only the nation's standard of living but also the 
quality of life. The socialist countries emphasize the value of socialist education. This 15 
exemplified by Romania, which states the following goals: 
Let young people assimilate the policy and ideology of the Romanian Communist Party, 
scientific socialism, and dialectic and historic materialism; create and develop in young 
people a socialist conscience and an advanced attitude towards work, collective ownership 
and social obligations. 


In Chile, the goal of a school which takes care of national needs is expressed in = 
following way: ‘to ensure that school programmes are in accordance with nation: 
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reality and with the student's economic situation; to make programmes flexible so that 
they can vary according to regional and other needs.’ In Iraq, the principle of democracy 
shall be established as a focal point in a well-organized life system based on freedom, 
equality and the rendering of equal opportunities to all. In Hungary, the school shall 
contribute to the openness of society and reduce educational inequalities, support 
personal advancement within society and reduce cultural inequalities. 


Objectives of societal change. While many countries have stated goals referring to 
societal change brought about by means of education, few countries have actually 
included statements of precise objectives within this field. There are a few cases of 
objectives referring to the generalization of education at the primary level or to 
improved equity within the educational area, however, and data can also be found from 
educational plans. ; 

In the countries where the whole school-age population does not attend school, there 
are usually plans for universalizing primary education. A number of countries even 
state the year when this shall be attained; for example, Chile in 1990; Ethiopia in 1999; 
India for children aged 6 to 11 in 1985; Madagascar in 2000; Morocco in 1990; Pakistan 
in 2000: China in 1990; Thailand in 1986; and Turkey for the first primary cycle in 1986. 
Several countries are unable to commit themselves to a precise date for complete 
universalization. In Pakistan, the objective is that 50 per cent of all children of school 
age shall attend school by 1987, and in Rwanda that 65 per cent spallattend in'thesame 
year. Several countries aim to prolong compulsory education: Iraq and the Syrian Arab 
Republic to nine years, Turkey to eight, and so on. The USSR and Bulgaria plan to 
lower the compulsory age for beginning school; the Netherlands, Belgium and many 
other countries will make pre-primary education compulsory; апа Spain plansito 
extend compulsory education till the age of 16. Various steps to achieve complete 
enrolment in education are often mentioned (see Chapter II). They show that in many 
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However, minority groups are paid particular attention in many countries. In Aus- 
tralia, schools are provided with aboriginal teaching assistants who impart knowledge 
of aboriginal culture and form a bridge with the home. Programmes exist for expanding 
the number of aboriginal teachers. Teaching of the national tongue to immigrants and 
other minority groups is provided by most countries; special teaching of the minority 
language is found in some countries; and bilingual and bicultural education is reported 
by Argentina. 

Another important group of disadvantaged children are the physically, mentally and 
socially handicapped. Special schools are usually created for severely handicapped 
children, particularly the blind and deaf-mute. Less severe cases are often found in 
special classes attached to ordinary schools, while slight cases are integrated into nor- 
mal classes but given special attention. Great variations are found between and even 
within countries. In the most advanced countries, mentally handicapped children 
receive several years of training in special schools beyond primary school, which 
enables them to undertake practical work, 

Poland reports a special establishment for sick children. In Seychelles all children with 
mental, physical or social disabilities are grouped in reorientation centres. Sheltered 
workshops or vocational training opportunities for the handicapped are mentioned by 
Cyprus, the Federal Republic of Germany, Turkey and others. Programmes for treating 
children experiencing difficulties with reading, writing and mathematics are found in 
many countries, and school psychology services are found in most industrialized ones. 
This shows that most countries are preoccupied with the problem of providing justice to 
disadvantaged groups. 

Bringing education to handicapped children and so-called marginal groups, particu- 
larly in rural areas, is very expensive. Many poor countries are therefore looking for 
cheaper delivery systems, for example those characterized by incomplete schools, 
one-teacher schools, shift schools and schools based on community support. Develo- 
poed countries, on the other hand, are able to spend resources on making education 
equitable. This means the provision of small schools, when necessary, as well as special 
schools, boarding schools and school clinics. 

In spite of the goals and objectives mentioned above, which aim to develop society, it 
can be stated that nowhere is the education system radical in the sense that it aims to 
change the very structure of society. The changes it is meant to support, for example by 
promoting universal primary education and equity, fall within the realm of the adopted 
general social and economic policy of the existing society. 


The role of science and technology 


We live in a world where science and technology almost daily bring new elements into 
our lives. Recent decades have witnessed the arrival of revolutionary inventions such 
televison, world-wide satellite communication, new printing techniques, supersonic 
transportation, atomic power, and microcomputers available not only in advanced 
countries but also in developing ones. The pace of development of science and tech- 
nology seems even to be increasing. А 
This rapid development may pose dangers to countries which cannot keep ир with it. 
The development activities of many of the products which are likely to shape the world 
of tomorrow seem to be concentrated in a few developed countries; very few countries 
are in a position to launch communication satellites; and the atomic reactors found all 
over the world are manufactured by only a few enterprises. Worse still, the new tech- 
nologies seem to mean that rich countries not only become richer while the poor ones 
become poorer, but that the former get an economic strangle-hold on the latter. 
However, even in advanced economies, the new technologies are felt to pose a threat, 
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for example, to workers who do not feel able to handle the new work situation and by 
people who find it hard to get jobs. 

While there is no simple solution to these problems, it is obvious that education has a 
role to play. In all countries, people need to learn about new technologies and new 
phenomena which invade their environments and change their lifestyle, and they need 
to know enough so that they can foresee future changes and be able to handle them. In 
technologically deprived areas, the role of science and technology education is even 
more needed than in technologically aware areas: school must acquaint students with 
the technologies that are not found in the environment but which influence or will 
influence their situation. Countries must make an effort to improve their technological 
status, which means training scientist and technology experts. Mv 

Under these circumstances it would be expected that the goals and objectives expres- 
sed by governments should stress science and technology in school. This is not the case. 
The general objectives of education rarely mention the possibility of creating education 
for a modern society with an important place for science and technology; the funda- 
mental ideas are rather those of balanced development and preservation of or impro- 
vement upon what already exists. : e E 

The goals and objectives which have been classified as explicitly ideological, cultural 
and political imply, in fact, that the present ideologies, cultural characteristics and 
political ideas should be reinforced. In some cases this may mean that science and 
technology education receive some focus: polytechnical education, characteristic of 
socialist countries, means for example that science and technology, as part of society, 
are considered important and that the curriculum should be scientifically based. In 
countries based on a religious foundation, the glory of God shall be reflected in science 
and technology as well. However, in both cases, the need to promote science and 
technology is seen as subordinate to the ideological or political motive. That modern 
culture itself is characterized by the development of science and technology is not often 
mentioned, and the development of всю and e e thinking is nowhere 
sai ‘lei if in the development of education M 

Hes die iu ак deck goals for primary education are dominated by the deve- 
lopment of fundamental skills, which in this context means reading, writing and arith- 
metic, and in some cases expressing oneself orally. Only a few countries, Sweden for 
example, seem to find it essential that children should also acquire skills in using simple 
tools found in the environment like a hammer, Saw. telephone, screwdriver, electronic 
calculator, typewriter, etc. Even boe г E for example, have introdu- 
ced i rimary school curriculum. p 

Toa penes idi оше state that educational goals and objective shall be 
linked to social needs and demands. One such need is education for work, and many 
countries express the goal of relating the former to the latter. International conferences 
and international organizations, as well as individual statesmen, have repeatedly 
expressed this. The relationship between work and science and technology education 
will be discussed below. Suffice it here to quote a statement by the Conference of 
Ministers of Education and Those Responsible for Economic Planning of Member 


States in Latin America and the Caribbean, held in Mexico City [63]: 


That they [the Member States] introduce policies and allocate the necessary resources with a 


view to: 
1. increasing efforts to devise formula: 
tibility of the education and produci 


economic, social and political development. / 
2. teaching pupils from a very early age to appreciate the value of work and encouraging them 


to engage in work and productive activities through appropriate vocational guidance. 


s and methodologies such as will ensure the compa- 
tion systems, with a view to increasing the pace of 
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3. directing efforts in such a way as to ensure that marginal sectors of the population will be 
à provided with education that will facilitate their incorporation in the labour market or 
their self-employment. 


The reasons for attention being paid to practical work as part of education are many. In 
the first place, the generalization of primary education has meant that this cycle must 
prepare people for all types of occupations. School can no longer be isolated from the 
outside world, as it could when it prepared children mainly for further education. What 
is taught must be immediately relevant, and not only valuable for the intellectual 
development of the individual. It is also felt that practical work is important since it 
facilitates an understanding of the complex social, cultural, economic and technical 
conditions of the modern world. Practical work is also important as an introduction to 
modern science and technology. It shows how scientific discoveries are used in modern 
industries; it shows *how things are done’, thus paving the way for an understanding of 
use. Furthermore, it develops skills which cannot be taught in school. Finally, the 
modern world needs a positive attitude towards vocations other than intellectual ones, 
and this calls for factual information best acquired in a workshop. 

In the case of person-centred goals and objectives of change, most countries resort to 
highly traditional information. These goals deal mostly with the all-round development 
and the multi-faceted personality of the child. In a few cases, however, a socially 
desirable development is called for. Of interest is the stress some countries place on the 
ability of children to think ina critical, imaginative, creative, scientific and otherwise 
Productive way. Such a way of thinking paves the way for problem-solving not only in 
School but also in practical life and for the proper use of science and technology in 
different situations. This will be further discussed in the following chapters. 

It is perhaps significant that the goals and objectives of education for societal change 
which are mentioned most often are those concerning the universalization of basic 
education and combating illiteracy. A look at the meaning of the term ‘literacy’ in 
different countries shows that it implies the ability to read, write and do arithmetic; 
some knowledge of laws, of religious ideas and of the history of the country are 
sometimes mentioned. No country seems to consider the concept of scientific and 
technological literacy; it is usually left out of the literacy debate in spite of its obvious 
importance to working life and to the development of the country. Р 

Educational development, as mirrored іп statements of goals and objectives, still 
follows very traditional lines. The old thinking in terms of disciplines seems to domi- 
nate, and there is still an unspoken conviction that school shall first provide a basis for 
general literacy skills, after which vocational skills may be taught. First priorities are 

given to literacy rather than to practical training. This may be the only feasible way of 
approaching educational development problems at present, but it is not the only 
conceivable one. 


GOALS AND OBJECTIVES OF SCIENCE AND TECHNOLOGY 
IN PRIMARY EDUCATION 


In the preceding text it was found that goals and objectives concerning the knowledge 
and skills of science and technology were rarely mentioned, although pre-vocationa 
training and scientific thinking were sometimes stressed. Science and technology do 
appear in the primary education curricula of most countries, however, and it is there- 
fore obvious that they are considered important. A a 
The goals and objectives of science and technology education must obviously be 
concordance with those of education in general, but the former subjects are also guide 
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by pressures which distinguish them from those of other disciplines. For this reason, 
one of the questionnaires sent to Member States as preparation for the thirty-ninth 
session of the International Conference on Education in 1984 requested information 
about policies and aims with reference to science and technology education. Various 
top-level international meetings, as well as meetings of international organizations, 
have previously expressed resolutions or recommendations on desirable standards. 


Policies for and general goals of science and technology education 


Regional conferences of Ministers of Education and those responsible for economic 
planning have on some occasions stressed the importance of adequate science educa- 
tion. 

The Regional Conference for Asia in Singapore in 1971 [61] found science education 
was underdeveloped at that time: most pupils at all levels were almost or completely 
ignorant of scientific matters; teaching methods were out of date; many elements of 
School courses had no relationship with developmental needs, and so on. For this 
reason, the Conference recommended various activities to improve science teaching, 
for example, research, experiments and the writing of new textbooks. 

The Regional Conference held in Mexico City for Latin American States [63] declared 
that there is a need to strengthen scientific development. It also stated that the training 
of people capable of introducing scientific progress and accepting the implications of 
their own culture is essential if they are to create, develop and adapt appropriate 
technologies as required by the different context of each region. 

The African Regional Conference in Harare [6] found it important to develop and 
renew the education of science and technology at all levels for the sake of scientific and 
technological advancement. For this reason it was found necessary to include practical 
activities, which means making use of integrated science and technology teaching and 
the creation of suitable conditions for the elaboration of curricula, teaching materials 
and a pedagogy adapted to this teaching. — — А | 

In the field of technological and pre-vocational education, the recommendations 
accepted by the General Conference of Unesco in 1974 provided an important input. In 
them it was stated that an initiation to technology and to the world of work should form 
an essential component of general education without which this education is incom- 
Plete. An understanding of the technological facet of modern culture, in both its positive 
and its negative attributes, and an appreciation of work requiring practical skills, should 
thereby be acquired. : ; noiai as 

It is further stated in the recommendations that the technical and vocational initiation 
Provided by the general education of young people shall have several functions: enlarge 
their educational horizons by serving as an introduction to the world of work and the 
world of technology; orient those with suitable interests and abilities towards technical 
and vocational education; and promote in those who leave school attitudes and values 
likely to enhance their aptitudes and potentials and to facilitate their choices of occu- 
Pations. Technical and vocational education should strike a proper balance between 
theoretical and practical work and should, among other things, be based оп a problem- 
solving and experimental approach, introduce the learner to a broad spectrum of 
technological fields and to productive work situations, and develop a certain command 
Of practical skills. It should be closely related to the local environment. 

An important part of technological education is, according to these recommendations, 
Played by practical work, and a great deal of attention has been paid to the latter in 
International conferences of different kinds. Several of the regional conferences brought 


UP this aspect of training in primary school. 


78 Science and technology in the primary school of tomorrow 


i Conference for the Arab States in Abu-Dhabi [60], it was said that in 
Ms an organic interaction between education and working life, it poen 
be necessary 10 evaluate the experiences made to link education to espe ne 
particularly where education has been related to productive work, and to intro | 
manual work in priman and secondary education, giving it the same status as purely 
intellectual knowledge. j ; 
еи of the corresponding conference for Asia held in Colombo 
[62], it was argued that there should be a close connection between education and the 
world of work. Member States were recommended to integrate pre-vocational educa- 
tion into their curricula, to develop, as much as possible, different forms of student 
participation in socially useful work in the educational context, and to attach particular 
importance to the relationship between education and socially useful work. The pupil 
should not be counted as an element in the work force but asa future member of society 
who should learn to love work and to respect his fellow workers. This would lead to the 


acquisition of productive techniques and positive attitudes towards work and would, in 
particular, ameliorate socio 


à -economic efficacity and give young people a sense of social 
and civic responsibility. 


The Latin American Regional Conference in Mexico City [63] recommended that 
Member States initiate pupils, from an earl 
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connection with the thirty-ninth session of the International Conference on Education, 
it is also quite clear that the school system should be responsible for an introduction to 
technology. The reason is the increasingly large demands being placed on citizens by the 
present world development. An interesting development has been found in Sweden but 
is certainly relevant to other countries: many students have lost interest in purely 
theoretical courses in school, which are found to be of little practical use to them. The 
manipulation of technical equipment, however, ought to raise questions in the students’ 
minds about the theoretical background to the phenomenon in question [14]. 

In this connection it should be mentioned that not all countries agreed on the creation 
of a close link between education and productive work or to the inclusion of pre- 
vocational training in the primary school. The thirty-ninth session of the International 
Conference on Education declined to include recommendations of this nature. Inter- 
national teachers’ organizations also expressed concem at this conference session about 
the inclusion of practical work in the curricula for other than purely pedagogical reasons 
[30]. 

The questionnaire mentioned above, sent out in 1984, invited Member States to 
indicate whether they had accepted any policy in respect of science and technology 
education. A few reported that they either did not teach these subjects at the primary 
level or that no overt policy existed; others referred simply to the fact that the disci- 
plines belonged within a general undifferentiated subject, as will be discussed in the next 
Chapter. Still others did not answer the question. 4 і 

Science and technology form ап essential part of polytechnical education, and a close 
relationship is created between school and practical productive work; this general 
Policy is referred to by several socialist countries. The USSR mentions that the streng- 
thening of labour education and technical knowledge and skills is established policy for 
the period up to 1990. The Byelorussian SSR's school has a unified labour and poly- 
technical curriculum. Hungary refers to the work by the Hungarian open See 
to outline the content of general education; It describes an ideal А a pec nee 
embedded in science and technology education and other subjects. ni ү gee € is 
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at the primary level: revision of curricula for the integrated PIRA E en жк 
and technology; stimulation of technological culture by p crim MEER ei 
from the primary level; and improved teacher training. Nepal ee арх 
Other countries, give priority to science and technology in P ANS bebes Rod dis 
lands is pursuinga definite policy with regard to the агам k БШ мерени 
to projects under way for the creation ans 


of work plans 10 s an 
school. A policy, expressed in the United States publication A nation at risk [50], but 
Certainly shared by many countries, is presen 


ted in the following way: 
Knowledge of the humanities... must be harnessed to science and technology if the latter are 
to remain creative and humane, just as humant 


ties need to be informed by science and 
technology if they are to remain relevant tot 


he human condition. 
This analysis of declarations made at importan 


{ international conferences and by 
individuai countries indicates clearly that more and more countries accept the impor- 
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partmented disciplines left little room 
5 change in philosophy has been most 


Dewey, as well as by more 
also becoming accepted in 


local and national conditions, as opposed to the idea of a school based on a traditional 
‘Western’ model, is also 


slowly making headway according to the available policy 
documents, 


Objectives of science and technology education 
The model of educational goals and objectives given at the beginning of this chapter er) 
also be used to describe the objectives of science and technology education in school. 
Such objectives can be gleaned from many different sources, of which the main one is 
the questionnaire referred to above. 


No differentiation wi 


viour on the part of the individual, 
they are secondary ones, in the fo 


rm of deman 
wledge, skills, attitudes, values, et 
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nological development. Sri Lanka wan ta 
ion of the value of science and scien me 
ern society. Nicaragua wishes to ише) б 
т the scientific and cultural develop ma he 
Mirates aim to create a deeper belief in and respect 1o! 


mong һе 


В own culture and 
Mankind, The United Arab E PEN fro 
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Creator by studying creation in detail. Hungary and Kuwait mention science as part of 
modern culture. 

Slightly different objectives are expressed in the answers from Turkey and Gabon. The 
former country states that technological education is important because it allows the 
Turkish nation to gain access to industrial culture, and the latter wants to initiate the 
pupils into traditional technologies in favour of an endogenous development, to safe- 
guard cultural identity and avoid depersonalization by tying education to the realities of 
the environment. 


Educational objectives. In its Sector policy paper, the World Bank [11] stresses the 
importance of education to man. It is found that education meets a basic human need 
by providing a broad basis of knowledge, attitudes, values and skills on which to build 
in later life. It is also said to influence and to be influenced by access to other basic needs. 
Among those mentioned are nutrition, safe drinking water, health, shelter and preven- 
tion of disease. Finally, education is found essential for preparing and training man- 
power to manage capital, technology, services and administration in all sectors of the 
economy. All these points indicate the need for a science and technology training which 
provides knowledge, skills, attitudes and values. 

Eriksson [14] shows that science and technology education is essential since it trans- 
mits knowledge and skills which pertain to modern culture and form part of our cultural 
heritage. Economic and social changes in society during the nineteenth and twentieth 
centuries have essentially been based on contemporary scientific and technological 
developments. Many people distrust this development; others invest it with utopian 
powers. In order to allow people to enjoy its fruits and to judge its positive and negative 
aspects, fundamental knowledge is absolutely essential. 

A large number of countries have stressed that science and technology education shall 
provide knowledge and understanding of science and technology as a whole or of 
specific areas of it; in many cases reference is made to the environment. A few examples 
of statements may show this: 

_ The German Democratic Republic provides a general education, common to all, 
including knowledge from all essential spheres of culture. It forms the basis for any 
creative activity, for any post-school education, and for the growth and changing 
demands made by working life. Polytechnical education is part of general education. 
Scientific and technological education at the primary level includes the familiarization 
of children with their locality, socially useful work which is geared to the children’s age 
and an introduction to fundamental principles. Poland initiates the child to the struc- 
ture and evolution of the world at the micro and macro levels, thereby assimilating the 
Principal laws and theories which serve as а basis for the formulation of scientific views 
of natural phenomena. In Hungary an aim of science and technology education is to 
Present general principles, like causality, inertia, macroscopic qualities determined 
шш microscopic qualities, etc. Science education is used to give a window on the 
RES and to form a global scientific world view. Technology education creates an 
€rest in technical work and present technological knowledge as an integral part of 
general knowledge. 
Б e wants the pupil to understand how equipment functions and i 
mode o ocana and apply simple techniques and technological processes, 

The ү traditional; and to notice how technology influences life. ecaimeand 
abilities PRU objective in Iraq is to enable the pupil to develop n ic eher af 
school or 5 s understanding of using technological equipment xis е. al xs 
cation is ДА home, but also to protect the environment. As far as Dee висе ай 
Ер oncerned, Algeria stresses the acquisition of the fundamenta 50 1 

gy in order to analyse and comprehend the living and inert environment, апі 


s maintained; to 
both 
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mention is also made of knowledge about production processes, and an education for 
and by work. The Syrian Arab Republic wants certain ideas to be taught so as to enable 
the pupil to understand the environment and science around him and in order to 
continue his studies at the secondary level. 

Kuwait aims to provide knowledge of science and scientific methods which allows an 
understanding of the environment, including the fundamentals of scientific research 
and the role played by science in society and modern civilization. It is also intended to 
give the pupil complete and consistent scientific explanations allowing an understan- 
ding of new discoveries and to know the general basis for the technological realization of 
scientific discoveries. The United Arab Emirates mentions knowledge of method, 
knowledge of the environment and its protection, and knowledge of scientific disco- 
veries affecting daily life. 

Rwanda wishes to train individuals with both theoretical and practical knowledge 
which allows them to integrate successfully into their environment, particularly the 
rural one, and Nigeria wants science education to develop functional knowledge of 
concepts and principles, and explain simple natural phenomena. Cuba stresses that the 
knowledge acquired should reinforce a scientific concept of the world and that it should 
develop independent work habits. 


Peru mentions adequate knowledge of the principal phenomena in nature with special 
reference to local and national reality, and Argentina states that on the basis of its 
natural curiosity, the child shall be initiated to scientific activities which lead to an 
understanding of the natural world. 

Cultural and general education, with the stress on training citizens to acquire technical 
knowledge and skills, is an aim in Turkey. The schools in Colombia should teach basic 


concepts about the structure of the universe and of interactions between and within 
Systems; mankind 


? ‚ aS a rational and living bei P i stems 
ш as to maintain a biological and EM a 

to mete Ше task of guiding children into some preliminary undertaking related 
acquire tard ра renewal and conservation by mankind, thus helping them to 
shall be А БУ edge about the natural sciences. Knowledge and working skills 
in and ability to рУ теапз of observation and experimentation, and children’s interest 

An objective in Maa and use science shall be developed. 

quantify their ideas andi is that children of primary school age should be helped to 
in their daily life. Ke to develop and utilize spatial concepts, nutrition practices, etc.. 
attitudes towards SOC A Stresses practical skills and the development of positive 
technology teaching so heck area of emphasis is the introduction of science 0 
and the application of pupils may begin to understand the physical environmen 


Sci ; à 
accomplishment of DR and technology in the solution of problems and the 
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These objectives of knowledge and basic understanding have also been stressed by 
other studies. The Meeting of Experts on the Incorporation of Science and Technology 
in the Primary School Curriculum [47] stresses that science can equip future citizens for 
an increasingly scientific and technological world, and that it offers an opportunity to 
explore their environment logically and systematically. The study Technology educa- 
tion as part of general education, conducted by Unesco [84], stresses that technology 
education imparts essential practical knowledge to students and develops proficiency in 
the use of tools and equipment. It quotes a statement from the United Kingdom, which 
may be cited here, too: 

Major aims of technology education: to develop in all students a general understanding and 
appreciation of and a sympathy for scientific and technological development; to enable all 
students to become involved in at least some parts of the technological design process. 


Life problems, for example those which have to do with energy, survival, understanding 
of life, and living and growing up, are brought up by a few countries. : 
Paraguay aims to describe the biological structures and functions that intervene in the 
co-ordination and relation of organisms with theenvironment. The child shall be made 
to understand the basic biological processes of nutrition, growth, development and 
reproduction. Thailand wants the child to acquire a basic understanding of and appro- 
priate behaviour concerning mental and physical health, at both the individual and 
community levels, and to possess basic knowledge and understanding for survival. 
Malaysia wants children to acquire some basic knowledge and understanding of man- 
kind and the environment, and of the interaction between the elements of nature. 
The acquisition of manual skills, positive attitudes towards manual work, and skills 
useful in practical life is referred to in a few answers. As mentioned above, Mexico listed 
the functioning and maintenance of equipment, and the United Arab Emirates and 


other countries report work skills as а goal. t : 
d to in the 1983 Unesco study of technological education as 


This type of goal was allude ion. 
part of general education [84]. It was expressed as the development ofa sense of dignity 
of labour, the development of systematic, tidy and safe work habits, the acquisition of 


knowledge which can be used in the world of work, the development of proficiency in 
the use of tools and equipment, and so on. Denmark stated: 
satisfaction they feel in working in the school's workshop, 


Many children will, however, by the 7 ey fe : 
anda job which involves manual skills combined with a 


get interested to choose an education 
certain creativity. 

The acquisition of positive attitudes towards science and technology is mentioned by 
several countries, for example, Australia, China, Colombia, Cyprus, German Demo- 
cratic Republic, Guyana, Hungary. Nepal, Paraguay and the United Arab Emirates. 
This aim has been described in different ways, for example: Guyana — to develop 
desirable values and attitudes towards science; Nepal — to create an interest in studying 
nature and the environment, and to appreciate them; Australia — to develop positive 
attitudes towards the responsible use of science and technology; German Democratic 
Republic — to initiate scientific and technological interest and the desire to look into 
and understand the phenomena and processes in nature and technology; and the United 
Arab Emirates — to create positive attitudes towards science and technology, and 
respect for manual work. М š 

_ The importance of creating positive attitudes towards these subjects has been stressed 
in other reports. The IEA study [27] describes relatively positive attitudes towards 
science and scientific development. Among the objectives of technology education 
Teported in the 1983 Unesco study of technology in general education, some had to do 
with interest in the subjects or their application in practical work. 
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Knowledge and understanding of scientific and technological processes is an essential 
aim of science and technology education, according to a large number of countries. The 
latter point to the importance of teaching students to observe, experiment, analyse and 
interpret data and draw correct conclusions from the material. 

Australia wants children to develop the attitude of scientific inquiry and scientific 
skills. They should also gain insights into technology, its relationship with science, and 
the way in which science and technology have fashioned our environments and lives. 
The United Kingdom stresses the importance of introducing children to the skills and 
processes of science, including observation, experiment and prediction. Primary school 
should therefore seek to develop such processes of scientific thinking as observing, 
pattern-seeking, explaining, experimenting, communicating and applying. The need for 
actually carrying out scientific procedures is stressed — not just reading or hearing 
about it. In Belgium, particular attention is given to the formulation of observations, to 
Ielations between experiences, and to scientific attitudes like exactness and objectivity. 

France states that the subject Activités d'éveil should aim to initiate observation, 
experimentation, measurement, systematization and documentation. Cyprus realizes 
the need for teaching children a scientific approach to solving problems. Hungary 
expresses the aim of applying scientific methods to discover the world by providing 
objective experiences, depicting the essential and creating a model; and by prognosti- 


cation, control, correction, further development of the model by testing and application 
of the model. 


Nicaragua aims to Promote the student’s scientific, critical and reflective attitudes 


while developing skills, knowledge and dexterity which allow them to incorporate 
themselves in a creative way in the wor! 


logical thinking and scientifi 
from their application. Paraguay mentions the application of basic scientific processes 
in real situations. In Guyana, an o 


clearly, to discover signifi 


Pam or, inking in a Scientific way, while Seychelles mentions 
their ability and willingness to use a logi СВУ WADE Se 
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Japan stresses the goal of devi i 


» Classifying, communicating, inferring, hypo- 


: tin ild 
develop skills of observation phneriien АГ, Uganda wants to help the chili 


the following way: 
Develop We pupils Nay of thinking towards a more Scientific attitude from an earlier stage in 
order to be able to solve their social, parental, and everyday life problems by putting possible 
solutions to face such difficulties...a Scientific point of view S: sd Y Pi aring the new 
generation to be more responsible, have a bette ims at prep 
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ves to create habits of thinking in all judge- 
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ment situations, and wants to help the pupil acquire a scientific method of thinking 
showing a belief in reason, a broad view, freedom from superstition, an ability to avoid 
making decisions on an unsatisfactory basis — a belief that scientific facts may bring 
changes and an ability to avoid generalizations. Tunisia wants children to acquire a 
scientific spirit progressively: reflection, observation, experiment, analysis and synthe- 
sis. 

The aim of making pupils understand that science evolves is expressed by some 
countries. Colombia wants them to realize that scientific knowledge is not definitive 
but is in constant evolution in accordance with the culture of each era. They should 
know that the learning and application of scientific methods allows all people to 
participate in the improvement and development of knowledge. Mexico wants them to 
understand that science encompasses both the existing knowledge of nature and the 
search for new knowledge. It is necessary to keep the natural environment under 
constant observation using basic scientific processes. 

This necessity for the scientific training of children was also observed by respondents 


to the 1983 questionnaire on technology in general education [84]. They stated the need 
for encouraging students to explore and experiment and to develop the theory, practice 
les, etc. The Meeting of Experts on the Incorpo- 


and science underlying work princip > ^ 
ration of Science and Technology in the Primary School Curriculum [47] mentioned 


Several objectives of this nature: 

- todevelop scientific attitudes, interests and processes that will help improve the quality of 
life; 

- 10 develop an inquiring mind and a 

- 00 develop an ability to interpret info 
tives when making decisions; М ё А 

- to develop the ability to acauire knowledge, to think logically about it, and to conduct 


simple research; and А : Я i i 
- 10 develop skill at communicating effectively and discussing rationally with others. 


scientific approach to many situations; 
rmation critically, and to evaluate different alterna- 


^ few countries have also expressed the objective of making children develop a scien- 
tific attitude: curiosity, criticism, search for truth, and so on. This attitude is thought to 
make them willing to devote themselves to the pursuit of scientific and technological 
activities. This is expresed somewhat differently by different кай, id 
Australia wants to develop the attitude of scientific inquiry and skills; Belgium states 


th : op critical and objective thinking, not presenting 
at primary school should develop for observation, curiosity, a search for 


definitive knowledge but awakening à sense b ` А 

Scientific aise aoe questioning of interpretations eet neha Hons and 
France aims to develop a scientific attitude of curiosity, as a a ue fic. His es 
sense and the need for objectivity. Nicaragua wishes vs aps de : a neu and 
reflective attitudes in the students, and tries esie es ti a ees hic h {т a 
capacity for critical and self-critical, participative and:creative- analysis. W Hicamurnsine 


sch i i i mee Р 
Me Rej Mi ei sept to develop initiative and creativity in the child. The 
Republic of Korea aims to cultivate intellectual curiosity, gio and research atti- 
tudes, an ability to solve problems rationally and origina! » and an ability to apply 
fundamental scientific knowledge and skills. Gabon wants to draw out curiosity, critical 
thinking, creativity combined with responsibility, co-operation End deam он The 
United Republic of Tanzania wishes to develop a sense of discovery and a creative 
development ofan inquiring mind and a 


attitude in children. Mauritius also aims at the А соңу Н 
scientific attitude. Rwanda expresses the aim of developing the child’s intellect by 


initiating sound reasoning abilities, a critical spirit, precision and creativity. Malaysia, 
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finally, strives to develop understanding, consciousness and sensitivity towards the 
causes and consequences of changes in society. х 

The final type of curriculum objectives which have been expressed by different 
countries are those of allowing the child to learn by observing phenomena in daily life 
and deal actively with them: to become acquainted with the environment;to collect data 
from it; to study nature; to acquire information about phenomena like energy, forces in 
the social and natural milieu, and health; and to investigate Man and his society. 

Egypt wants to acquaint the pupil with the environment; first with school, family, food 
and food sources, the local district, etc.; then with what is going on in the surrounding 
world and with the relations between the human being and the environment. Tunisia 
States the objective of making the pupil learn about mankind’s place in nature, his 
ability to transform nature, and the influence of technology over the environment. 

The United States refers to a report by the National Science Board which proposes: 
‘Science and technology education daily in every precollege year with emphasis on 
phenomena in the natural environment, collecting and processing data, and a balanced 
physical and biological science program.’ The Netherlands mentions that a project 
exists with the aim of preparing plans for the teaching of nature studies in the lower 
forms of primary school. The United Kingdom states that science education should 
include the study of living things and their interaction and deal with the environment, 
with materials and their characteristics, with energy and its interaction with materials, 
and with forces and their effects. The teaching of science should lay the foundation for a 
Progressive deepening and understanding of scientific concepts and facts. The content 
of science should, whenever possible, be related to the children’s experiences; it should 
Provide them with knowledge of scientific ideas which would help them understand 
their own physical and biological environment and understand themselves. 

San Marino states that science education aims to present the pupils from their early 


childhood with scientific problems and techniques related to real life. France finds that 
the child should slowly be given a possibility, starting from problems in the immediate 
environment, to organize a set of skills and К 


; > ^ nowledge which brings about an under- 

леа of the world in which he/she lives. Sweden states that everyday knowledge 

pide us an important part in school. This includes knowledge concerning the home, 

atthe о ey niti Mer sada and technology; and more traditional subject 
A sacrificed in order fc : 

reality surrounding the Pupil T for the school to relate sufficiently to the 


Japan states the objective of. develo 
ations and deal 


after the Meeting of Ex 
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of some human systems, the principles of Ве (biological and physical sciences), physiology 
the environment. 


А study of the environment is also а means to inculcate theoretical aspects of science 
and skills useful in other areas. It means starting with familiar phenomena and prO 
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ceeding to less well-known ones and to generalizations. This conveys particular impor- 
lance to this area. z 


Objectives of person-centred change 


There are few modern educators who would not insist thatan essential aim ofi educanon 
is to bring about changes: in the individual learner and often in the ipee ang i 
groups and group relationships. This was expressed by most cornine n To pero 
primary education at large, and it was found that the all-round persana ie RE рс 
of the child is considered a major goal while very little could be conc a е ош * 
lypes of development. Most countries also found that science and technology shou! 


play a role in this development. Я as 
Some countries express the belief that this education can change the сш s pu 
lity, that is to say, influence its socio-cmotional and intellectual growth, the develop- 


AUR з fi ent. 
ment of abilities, and help it to become self-confid "ui 
Paraguay wants the child. to adopt positive attitudes towards work as а касси for 
self-realization and a source of income. Cuba stresses that e an ns ELM 
education shall inculcate cognitive capacities in acoordanos Hie ЕЕ TAO 
cation in the country: the creation of a multilateral persona ity су Тор theimtelléot of 
developed by means ofan integrated education. Jordan vana to er 
the child to improve its understanding and memory О ae җе) learn how to live 
Mauritius wants an appreciation of relationships: children si! how respect for rules 
Collectively, to show respect for various cultures and коп ee АА in 
and laws, and so on. In Malaysia, an aim is to develop and inculcate p 


icati i wards solving problems and issues concerning 
SC ae qutt nie PU me ent, and to develop and inculcate values and 


the individual, society and the environm 5 ia’ 
Positive attitudes lenis living together in harmony in the ин (a snd 
society. The Republic of Korea teaches technology to ae ecessary abilities. It is also 
existence and the desire to become self-reliant with all { X volvement in work. 
intended to develop self-reliance through co epe ce through problem-solving 
Nigeria strives to develop self-confidence and self-relian сайа сЕ то the 
activities in science; and to develop a functional aae the child to Деус self- 
orderliness and beauty of nature. Uganda wants 10 eir rience of scientific me- 
reliance, resourcefulness, problem-solving abilities, 2 СРЕ ddindamentalectedes 
"пода Ethiopia, finally, ims te nd self sufficiency 
and techno! ucation for self-relianc ioi i 
This goal E T shared by the Meeting of pap iod prin кед deb eus 
stated that science can help children to think logically, SE T ine quality of peo; le 
development and, through its applications, can impro y people's 
lives, il's personality development 
A few countries mentioned another aspect. of the pupi’ $ Perso ih 
namely learning to appreciate nature and being prepared to live in close contact with 
it. Ryke f their native country and 
Palánd'ss ils to be familiar with the natural values о ntry 
appreciate е of its landscape. Japan mentions сипсшшп со Ше takes 
into account children’s mental and physical development ant wilt оч ivates their 
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functional awareness of and sensitivity to t 1 k d 
The development of suitable attitudes towards life is also mamone] ma ae answers: 
Personal welfare, responsibility, the use of knowledge in everyday life, attitudes towards 


Teality and so on. 
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Hungary aims to arouse a love of work, a feeling of responsibility, discipline and 
proper attitudes to work. The Ukrainian SSR wants to develop the pupil’s personality, 
condition his attitude towards reality and strengthen his character. Colombia mentions 
in connection with technology education that it shall promote the development of 
initiative and creativity by introducing new methods, etc. It shall also shape positive 
attitudes and values in respect of personal, social and environmental safety and hygie- 
ne, and in respect of the best use of services and welfare. 

Cameroon wants children to acquire an ability to assimilate innovations and teaches 
them to adapt to the life that awaits them. In the Central African Republic, an objective 
is to integrate the child effectively into the environment and into modern life. Nigeria 
and Seychelles talk about ways of applying the knowledge and skills acquired through 
science in everyday life. 

An interest in the environment, which expresses itself as a will to observe and interact 
with it, and a desire to adapt to nature and the social milieu, is mentioned by a few 
countries. 

Turkey finds that children shall first learn to know themselves and their environment. 
Science education can play a large role in the development of the capacities of the pupil, 
and technology education is important because it aids him in adapting to his environ- 
ment. Thailand wants the child to adapt to a changing environment and to use scientific 
and technological skills in daily life. It also wants the child to appreciate the relationship 
between the individual and the natural, technological and social environment. Sey- 
chelles aims to create an awareness of the influence that science and technology have 
both on our everyday life and on the lives of other people, plants and animals. 

Colombia states the intention of applying scientific techniques and knowledge for the 
ро of problems related to the individual’s health and the preservation of the 
ei шел Itis also intended that children should value scientific knowledge 
тазі най as expressions of the human capacity to interpret, transform 
vonment Мены ч ше lordan endeavours to enable children to adjust to the envi- 
appreciation of the einen yprus wants to develop positive attitudes towards and 

расии T nment and to get children involved in its conservation. 

eeting of Experts [47] stressed this goal. Child h i them 
develop an appreciation of the patterns and relati ildren s ould, according to А 
enas by SOR hey can be idoa an 1 relationships that exist in nature and the 
abilities to face difficulties. Education shall b : d Should develop confidence in their 
context of children. е relevant to the social and environmenta 


The last aspect of person-centred ch jecti jesi 
! ange objectives menti i sas 
to prepare the child for leaving primary fran ROOMS M NDS 
Lud agn е the secondary level is briefly mentioned by, for example, Algeria, 
Tron, erem a, Ше yrian Arab Republic and the USSR, and the importance of 
ime dn pA Ше p choose a vocation or a career by Hungary, Poland and the 
self-evident and се ег of these objectives has attracted much interest. The former iS 
essential rom: реи а and the latter is probably not felt to be 
à th polytechnical education, si i is not 
usually considered as preparation for an nkon er. узы Dien ү 
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assumption that education can bring about develo; 
sphere. [t was seen as an investment. Many people stl 
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ent, particularly in the economic 
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few countries have mentioned objectives of societal development underlying scientific 
and technological education. 

Training for creative and productive work was found to be an objective by some 
countries, particularly those employing polytechnical education. 

Uganda mentions the objective of teaching the child to be productive by acquiring 
basic work skills. Nicaragua wants to guide the student towards productive work by 
promoting new attitudes and by making use of the information and the scientific and 
technological knowledge which has been provided. Algeria mentions preparation for 
and by work. Poland states that technical work is the guiding principle behind poly- 
technical education. 

ar paration for active life was referred to by the Meeting of Experts [47] which 
stated: 


nce science is difficult for many primary teachers, and 
ry effort must come from the conviction that science is 
d literacy. One aspect ofrelevance was, 
n which he or she lives. The child 
terms with the influence of tech- 


Relevance [to real life] was essential, si 
their motivation for making the necessa 
as much a part of preparation for life as is numeracy an ; 
therefore, considering the future of the child in the society ї 
must be equipped with skills and attitudes for coming to 
nology in every day life and with the ‘knowledge explosion’. 


The Unesco study Technology education as part of, general education [84] mentioned 
this aim. The pupil shall be prepared for making useful contributions to life; he shall 
learn to appreciate the roles ofagriculture and industry; he should be guided towards the 
world of work, and so on. Я 
The influence of science and technology educatio 
supporting production, teaching people proper consu 
workers, making people aware ofthe need for their worl 
saember of countries. Р iding humanistic. 
icaragui jective of prov! ^ : à 
other essi pene reality in a creative way and will bring forth the 
human resources, both technical and political, necessary for the progress and consoli- 
dation of the revolution. Jamaica aims to raise national awareness of scientific literacy 


and technology, and to create citizens capable of applying appropriate scientific skills to 
the solution of problems. On the subject of technological education, Colombia hopes 
that the functional linking of formal education with active work will lead to personal 


and social development. Paraguay wants the citizen to apply appropriate technologies 
develop guay nd to take part in the work of conserving the 


for production in agri d forestry, а 
n in agriculture and forestry, а ) ә y 
Soil. It is also chee to inculcate beneficial attitudes to the selection, preparation and 


consumption of food. Р i i 
Morocco wishes to teach the pupil the importance of productive work through science 


and te -m in Sri Lanka is to ensure that education and research institu- 
tions nei М xcd technologists of the highest calibre, and another is to make 
available as widely as possible within the country the fruits of scientific and techno- 
logical activities. Turkey wants to teach the primary school child the abilities called for 
by the national awakening, since the need for qualified ‘manpower is felt. Technical 
education could aid the trainees to develop their capacities to produce, live a healthy 
life, learn to do research, co-operate and communicate with others. : : 
Viet Nam mentions the task ofcarrying out the three revolutions: production; science 
and technology; and ideology and culture. The second is said to be the key one. Poland 
States that work training in school contributes to better knowledge of problems in 
Production, to a better understanding of the importance of work in personal and social 
development, and to vocational guidance. The Ukrainian SSR wants to satisfy the need 


п on the economy of the country by 
mption habits, providing skilled 
k, and so on, has been stressed by 


scientific, technological and 


90 Science and technology in the primary school of tomorrow 


for specialists and qualified workers. Switzerland states educational objectives in the 
following way: 


In a country like Switzerland, which has acquired its wealth thanks to its economic develop- 
ment, they are very conscious of the importance of science and technology education in 
compulsory school but it is primarily during the last three years of this education that science 
and technology training is systematically organized (ages 12-15). 


In the United Kingdom, the government sees the development of science as an impor- 
tant feature in the economic and social life of a country where technological and 
scientific applications have great significance. 

The International yearbook of education, Volume XXXV [22], brings up this need. It 
is stated that education shall ensure economic growth and prepare well-qualified men 
and women for the labour force. 

In many parts of the world, there has been an intense discussion of the need 10 preserve 
natural resources, particularly in energy. This is reflected in a few statements. 

Mexico states that the child shall participate in an adequate way in the constructive use 
of scientific knowledge for the improvement and conservation cf the natural milieu, 
and Paraguay wants its citizens to co-operate in activities tending to conserve the 
country’s natural resources. Hungary wants education for environmental protection 
and good management of material, energy and time. Australia mentions that a main 
objective of science and technology is to equip primary school pupils for constructive 
Interaction with their environment (both natural and man-made), and Mauritius states 


that the pupil should learn to avoid wastage of natural resources and pollution of the 
natural environment. 


The movement for the conservation of resources is discussed by many authors. 


r training of this kind within the framework of 
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conserve, utilize and develop natural resources, 
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is expressed by Moslem countries when they see it as an expression of the glory of the 
Creator 

The cultural and political features of a nation or of mankind are expressed not only 
through history, literature, religious development and so on, but also through scientific 
involvement and development and through the application of technologies in industry 
and daily life. No country has made this clear. The fact that scientific discoveries and 
technological innovations have changed the very structures of the social and huma- 
nistic sciences, exemplified by the use of statistical methods and data-treatment tech- 
niques even in purely humanistic research, has evidently not been considered. To this 
can also be added the facts that the boundaries between the different disciplines are 
breaking down and that integrated or interdisciplinary approaches are becoming more 
and more important. 

A rich variety of educational goals and objectives of primary education were mentio- 
ned by Member States. The most essential ones were those of literacy and numeracy, 
while science and technology were rarely given priority if mentioned at all. Such goals 
and objectives can be either primary ones, expressing expected behaviour, or secondary 
ones, expressing products of education like knowledge, skills and attitudes [91,p. 116 er 
seq.]. Both types of objectives were referred to in respect of science and technology 
education. 

Primary curriculum objectives of science and technology education are common. 
Most countries have referred to the acquisition of scientific skills in general or to some 
aspect of them: observation, experimentation, prediction, pattern-seeking, analysis and 
synthesis of facts, communication, application, classification, logical thinking, measu- 
rement, interpretation, formulation of questions and hypotheses, search for essentials, 
testing, model building, control, generalization and so on. Quite a few countries have 
also pointed to the essential objective of developing a scientific attitude: broad view, 
freedom from superstition, belief in facts, curiosity, criticism, search for truth, objec- 
tivity, creativity, reflection, self-criticism, originality of thinking, team spirit and so 
forth. Exploration as a means towards an understanding of science and technology is 
mentioned. This includes nature study, learning about and from the environment, anda 
will to observe and study the latter. 


The skilful application of science and technology in daily life, for example for the 


purposes of nutrition, health and shelter, is stressed. Practical skills in the handling, 
storage, and maintenance of tools and equipment, and skills in production processes аге 
found essential by a few countries. The ability to adapt to and integrate into the 
environment is also mentioned. Finally, a few countries mention the goal of continuing 


education. 


The classical role of science and technology teaching has been to let students acquire 


knowledge of scientific facts. This is another role to be played by modern science and 
technology. Different countries have expressed the objective of scientific and techno- 
logical knowledge, understanding and skills differently: as knowledge of fundamental 
Principles, laws and theories; as general knowledge of science and technology; as com- 
prehension of science and technology; as an ability to understand new discoveries; as 
the acquisition of scientific and technological skills; or as knowledge and understanding 
of specific areas. Some countries want children to understand that science is constantly 
changing and growing. In some cases the objectives refer to knowledge and under- 
Standing of nature and its protection; to familiarization with the environment; to 
knowledge of the relationship between mankind and his environment, or between an 
Organism in general and its milieu; to the principles of health, nutrition, growth and 
Teproduction; to knowledge of how to use and transform the environment; or to an 
understanding of mankind itself. An understanding of the structure of international 
relationships and the acquisition ofa global view of the world is mentioned in one case, 
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and an understanding of the role of science in a modern world in another. Certain 
practical skills are mentioned: scientific skills, manual skills, work skills and work 
habits, and so on. 

A few answers refer to the develo 
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There is hardly any area of scientific and technological curriculum content which has 
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Prepare the child for its future life. There are, however, other aspects of the develop- 
ment of school systems which are not mentioned at all, for example, equiping them for 
modern science and technology, and preparing them for changes and new roles. 

Objectives of person-related change through science and technology education have 
been mentioned by quite a few countries, but mostly by developing and socialist ones. 
Few ‘Western’ ones report that they see science and technology education in primary 
school as a means to develop the child, the teacher, or the school itself. 

Many philosophers, educators and politicians have looked upon education as a means 
to change society. The study of primary education showed many goals and objectives of 
societal change: universalization of primary education, equity of educational opportu- 
nities, social development, improvement of the living standard in the country, 
improved quality of life, democratization, and so on. Only a few such goals were 
reported in respect of science and technology education, however. 

A few countries mentioned primary goals of this nature. Some referred to work 
processes: the application of science and technology skills in practical work, forexample 
in manufacturing, in agriculture, in the preparation of food or in the protection of 
health. The preparation of workers for the labour force was mentioned in different 
ways: production of scientists and technicians, vocational guidance, training for team 
work, and so on. Protection and improvement of the environment was found an 
important issue: conservation of the soil, conservation of the natural milieu, environ- 
mental protection, avoidance of pollution, constructive interaction with the environ- 
ment, safe-guard of resources, respect for property, and so on. i 

Secondary objectives are also mentioned: the learning of basic skills and productive 
work habits, the acquisition of proper attitudes towards work, awareness of needs for 
work, the acquisition of suitable consumption habits and attitudes, scientific literacy, 
and so forth. J TA 

These objectives always point to a need for a development staying well within the 
frame determined by the existing political goals of the country. Society shall be 
improved by the school system in such a way that it provides a better equiped labour 
force, but it shall not be changed in a substantial way. The latter would hardly be 
expected, of course: education systems serve to conserve the existing structure of 
society, and science and technology form a small part of the curriculum. It is of interest 
to note, however, that most countries mentioning objectives of social change resulting 
from science and technology education seem to consider only economic and manpower 
neee Comparatively few countries have, in fact, mentioned any objective of this 

ind. 

That a certain objective has not been mentioned, does not prevent it from influencing 
curricula. It is obvious, however, that the statements ofobjectives made by the different 
Member States do not exhaust the possible benefits that could be derived from science 
and technology education. It is equally important that not all countries state that this 
education can mean an essential force to their development. This may be of less 
importance to developed countries with prolonged formal schooling: the students get 
the needed training later on or in other connections outside the school. In countries 
where primary education is normally terminal, the lack ofa proper emphasis placed on 
science and technology in school may have grave effects; most young people would 
never receive the training they need, if the statements of goals and objectives can be 
counted on to reflect what is going on in school. 

A general picture resulting from this analysis of goals and objectives of science and 
technology education is that the latter are quite conventional. As a matter of fact, most 
Countries have reported only educational objectives. This picture may be misleading: 
Statements of objectives may differ from the true objectives and include only the ones 
which are generally accepted, or the statements of the objectives of science and tech- 
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nology may be restricted to educational ones, while other objectives are mentioned in 
connection with education as a whole. That the latter is the case in many countries can 
be seen from the discussion of the goals and objectives of primary education above. To 
arrive at a more satisfactory picture of the purposes of science and technology educa- 


tion, it is necessary to dig deeper by studying the curricula themselves and their ren- 
ewal. 


A SUMMING UP 


This chapter has given an introduction to the discussion of science and technology 
education in primary school in different countries by showing the role played by these 
ares of knowledge and skills in available statements of goals and objectives. 

A look at the descriptions given of educational goals and objectives in different 
countries shows that science and technology usually play a small part. Exceptions are 
socialist countries with polytechnical education, since a main principle behind this 
System of education is to create a close link between school on the one hand, and society 
and the local environment on the other. In order to create such a link it has been found 
useful to introduce the child to activities which take place in society and to teach it skills 
and knowledge necessary for practical work. 

To facilitate our view of the field of goals and objectives, this field was divided into 
four areas, which have been called goals and objectives in the following domains: 


explicit, ideological, cultural and political; educational; person-centred change; and 
societal change. 
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they learn to use tools and handle everyday situations, and through the mass media, 
which spread information about advanced technology and scientific discoveries. In less 
developing countries both sources of information are completely inadequate. 

Independently of whether the child gets information about certain scientific or tech- 
nological phenomena or not, adequate preparation for today’s world calls for a method- 
ologically correct and systematic education in a well-prepared school in order that the 
need for a balanced background of knowledge and skills is met: the child shall not only 
acquire knowledge of individual phenomena and their functioning but also be able to 
place them in their perspective. Experience acquired in the home or the environment — 
however slight or however rich — should be used, supplemented and systematized in 
the school. If the home and the environment do not provide such experiences, the 
school must take on greater responsibilities. 

Science and technology should not, of course, encroach upon religion and other 
culture, but it might form an important cultural element independently of the religious 
and political ideology of the country. Science and technology training should not 
replace literacy training and training in civic behaviour, but elementary scientific ways 
of thinking, and knowledge of skills in the handling of tools and other technological 
phenomena should be considered part of literacy as such and should be acquired at the 
same time as skills in reading, writing and arithmetic. Some countries have stressed the 
need for teaching children the skills of scientific thinking; such skills are necessary for 
other subjects in school and for everyday life, but they are often best acquired through 
science courses in school. Finally, a sound foundation of science and technology edu- 
cation among the citizens of a country is an absolute prerequisite for its economic 
development and ability to compete with other nations. This should always form a 
major aim for education, of course. Unless reponsible authorities and people in general 
are made to understand the role played by science and technology and the promises and 
threats involved in the present development, a country will not be able to develop in 
accordance with its potentials. This is something the present book wants to show. 

Any attempt at improving the performance of education must start with an analysis of 
the purposes of this education: what are the primary and secondary goals and objec- 
lives. This analysis shall be connected with an analysis of the existing situation and of 
ways of improving the latter. The results of these analyses should be an action pro- 
gramme. 

The data on goals presented to the thirty-ninth session of the International Conference 
on Education seem to indicate that some countries are still inclined to accept traditional 
goals for their primary education and for science and technology education in primary 
School without studying real possibilities. The goal data may be somewhat misleading, 
Of course, since they do not necessarily give a correct description of the real situation. 
Yet, it is evident that in some cases they do not show in what way science and tech- 
nology can lead to improvements in the child's way of life and in the situation of the 
Country. 

Goals must be translated into objectives, and the latter are translated into action 
Programmes in the form ofcurriculum content and structure and by means ofa suitable 
delivery system. These will be discussed in the following two chapters. 


CHAPTER IV 


Structure and content 
of primary school curricula 


The discussion in the previous chapter dealt with the goals and objectives of primary 
education in general and of science and technology education in particular. These goals 
and objectives give an initial picture, often very crude and in abstract terms, of what 
should be taught in school — the ‘intended curriculum’. They must be translatd into 
more or less detailed statements of what shall be taught within each subject or area 
during each school year and how it shall be taught — the ‘planned curriculum’. This 
translation takes various forms according to different authorities; in many cases it is a 
multi-step procedure where the general curriculum outline is given by central author- 


ities while the detailed one is Prepared by local authorities, the schools or even by 
individual teachers, 


A curriculum is a descri 
be taught in school. Hea 
knowledge aspect still occupi 


1 5 e curricula in different countries will be dis- 
cussed in the present chapter, while th following ones will deal with the delivery 
process, including teacher training for sci i 


TRENDS IN CURRICULUM DEVELOPMENT 


Traditionally, curriculum content has been divided into Subjects or disciplines. For a 
long time, this division has followed a rather rigid pattern, Whether this pattern was 
been determined by practical considerations, was due to t 


3 : he fact that the elements of the 
individual subjects really did form natural units, or followed Purely conventional or 
traditional lines is beyond the task of the present authors, 
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The traditional subjects are the same all over the world: religion, which in some 
cultures covers not only what a ‘Western’ educator would consider as belonging here but 
also other cultural manifestations; the mother tongue, often divided into reading, 
writing, oral expression, spelling, grammar and other disciplines; history; geography; 
mathematics; social sciences, often forming several subjects; natural sciences; music; 
drawing or arts; and so on. 

During the last few decades new subjects have entered the timetable. Subjects like 
health, road safety and environmental protection have appeared because the physical 
environment has changed; others, like agriculture, gardening, practical work and tech- 
nology, have been included because new roles have been attributed to the school. New 
content is found in several subject areas. In the case of the social sciences, natural 
sciences and some others, this is because the sciences themselves have changed, but in 
the case of foreign languages and religion it is often because these phenomena now play 
a different role in society. r 

Subjects enjoy different status. Religion, mother-tongue and mathematics have tra- 
ditionally been placed high in the hierarchy, while recent innovations like technology 
and practical work are often less highly regarded. Undoubtedly, theoretical subjects and 
those which cater to the mental development of the pupils are, generally speaking, 
looked upon more favourably than practical subjects and those disciplines which 
develop the aesthetic capacity and physical dexterity of young people. The idea some- 
times expressed by educational politicians that the inclusion of practical work and 
pre-vocational training in the curriculum should lead to manual and practical functions 
receiving higher status in society is not necessarily borne out by the facts. 


Subjects in primary school 


In many parts of the world, particularly in develo) 
developed ones, the traditional subject division still : / 
necessarily mean that teaching is always discipline oriented, it show 


custom. À М 
Although many countnes still prefer to divide their curricula into well-defined dis- 


ciplines with traditional names, there are some variations. New subjects — or at least 
new names — have appeared, and a few countries have divided the curriculum into 
areas that differ from traditional disciplines. н 

The new subject most commonly encountered may be called environmental study (or 
studies), environmental education, environmental science (or sciences), or something 
similar. It may cover different areas in different circumstances, but it always serves as 
an introduction to the study of natural and social sciences. It is mentioned by, for 
example, Algeria, Bangladesh, Burundi, Cyprus, Finland, Greece, Hungary, India, Ire- 
land, Luxembourg, Malaysia, Malta, Nepal, Rwanda, Sri Lanka, Switzerland and 
Zambia. A subject called ‘Environmental science and applied Tongan’ is found in 
Tonga. The Sachunterricht (teaching about things) subject found in Austria and the 
Federal Republic of Germany, the Orienteringsámnen (subjects for orientation) and 
Naturorienterande ämnen (subjects for orientation about nature) of the Swedish cur- 
riculum, the Lecons des choses (presentation of things) subject in Morocco and Turkey, 
the Activités d'éveil (awakening activities) in France and a few French-speaking coun- 
tries, and the ‘Contemporary studies’ subject 1n Denmark seem to cover the same 
Beneral field. 3 Ж 

A ‘nature’ subject is reported by the Byelorussian SSR, China, Malta and Paraguay; a 
"Nature and health education’ subject by Uganda. Subjects which in some way deal with 
health and hygiene are fairly common. A health subject is reported by India, Malawi, 
Malaysia, Mexico and Sri Lanka; a science and health subject by Bahrain, Iraq and 


ping countries but also in some 
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Saudi Arabia. A hygiene subject is found in Belgium, Cameroon, Congo and Greece; a 
science and hygiene subject in Egypt and the Syrian Arab Republic, and health, nou- 
rishment and hygiene in Madagascar. 

Technology education may be found within the framework of other subjects, but a 
special ‘Technology and agriculture’ or ‘Technology and work’ subject is reported by 
Hungary, Malawi, Mexico, Nicaragua, Poland, Sweden and Viet Nam. Work education 
in some form is reported by a large number of countries. Agricultural education is 
mentioned by Bolivia, Cameroon, Egypt, Ethiopia, Finland, Iraq, Malawi, Nicaragua, 
the United Republic of Tanzania and others, and gardening is found in the German 
Democratic Republic. 

Family education and life education are subjects in Iraq, Seychelles and the United 
Arab Emirates; population education in Nepal; communication in Brazil and Paraguay; 
and leadership in Bulgaria. Vocational and pre-vocational education are found in 
several countries, for example, Egypt, the German Democratic Republic and Jordan. In 
Saudi Arabia, there are four religious subjects: Holy Quran, Quranic intonation, 
Islamic jurisprudence and Islamic tradition, and six Arabic language subjects: spelling 
and writing, reading, recitation and songs, dictation, handwriting, and composition, in 
addition to other subjects commonly found in primary school curricula. 

This list of comparatively new subjects is far from exhaustive, but it does illustrate the 
way in which curricula are developing. Most of these new subjects have a scientific or 
technological inclination; they are often simply parts ofa previous science course which 
have become subjects in their own right. It is quite obvious that such a development 
need not necessarily mean that anything new has been added to the curriculum, nor that 
science and technology have been given stronger emphasis. 

There are quite a few countries where the trend has gone even further and where а 
complete or partial revision of the distribution of the curriculum into subjects has been 
made. Let us examine a few examples of this development: 


In Madagascar there is a series of subjects or subject areas: Fiarahamonina (history, 
geography, civics; learning to live; socio-cultural and political education); connais- 
sances usuelles (common knowledge; health, nutrition, hygiene, elementary science in 
practical life); practical and artistic education (agriculture, practical work, increasing 
pana socialist education); mother-tongue, mathematics, French and physical 

In Thailand the curriculum content is div 
(Thai language, mathematics); 
tion, social and community li 


› divided into four subject areas: skill subjects 
"ww ore (health, nutrition, general family educa- 
i i ule), character development (moral education, arts, рһу- 
sical education); and work-oriented subjects (handicrafts, agriculture, etc.). In addition, 
pupils may take English. ye 

In the per ше e in primary school in Paraguay, education is given within three 
pies EUR eet Nee ee nature, health and work; and mathematics. In the 
ollowing three grades, the first two areas are broken up into their constituent parts: 
Each subject area is further divided into a number of units 
ораи ае of subject divisions is also reported. Tunisia 

ole 115 the only one in grades 1 to 3. French is added in 

grades 4 to 7 and, in some schools, manual work in fedes 510 8 oe thus covers 
Arabic language, mathematics, awakening activities, civic EA religious education. 
artistic education and other areas. In severa] countries, for example, Colombia ап 
Mexico, education is completely integrated in the lower grades. s 


Structure of curricula 


The preceding text has already pointed to а tendency in some countries to combine 
subjects or create new, rather comprehensive ones, although the vast majority still 
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retain traditional subjects. A curriculum split up into a number of separate subjects 
does not necessarily mean that they are taught in isolation. On the contrary, on many 
occasions it has been stated that some kind of integration shall take place; elsewhere, 
even at the primary-school level, the best procedure is considered to regard subjects as 
independent disciplines to be taught separately. On the other hand, combining subjects 
into one or several ‘integrated’ areas does not necessarily mean that teaching practice 
follows the new directives. It is quite conceivable that the old subjects survive within 
the new system. Two trends have, however, changed the picture of a subject-oriented 
primary-school curriculum: integrated curricula and polytechnical education. 

If the different subjects are taught in isolation, stress is placed on the building up of a 
theoretical structure such that the characteristics and internal logics of each discipline 
are emphasized. An aim is to develop the student's understanding of the principles 
behind the subject, such as models, theory and application of theory. The content ofthe 
subject matter of each discipline forms, in principle, an integrated whole where each 
new part or unit builds on previously studied units, as in mathematics. 

Such theoretical approaches call for a high level of maturity on the part of the student. 
Therefore, discipline-oriented curricula are found primarily at advanced levels of 
schooling. Subjects like physics, chemistry and biology usually make their appearance 
towards the end of primary school or later. At the upper-secondary level, a discipline- 
oriented curriculum is the rule with few exceptions. 

If schooling at one level is destined to prepare mainly for schooling at a subsequent 
level, and if the final aim is profound scientific understanding, discipline-oriented 
teaching seems inevitable. The late Professor Max Beberman, one of the fathers of ‘new 
maths’, once said that you have to teach 1,000 pupils mathematics to find one mathe- 
matician. However, the idea of education forming a closed field, ‘education in a glass 
bowl’, is no longer generally accepted. A prime objective of education is to prepare the 
child for practical life and work. In most cases, particularly in developing countries, 
children enrol in and attend primary school to get something useful out of it, without 
intending to continue at higher levels. In such cases discipline-oriented approaches at 
the primary level are less suitable than child-centred ones. This is one of the reasons for 
innovations like integrated curricula and polytechnical education. х 

The integrated curriculum takes the child’s world as its starting point. It is organized in 
accordance with problems young people face or are likely to face when they leave school 
and lead adult lives. Such problems may have to do with their body — health, nutrition, 
growth, etc.; others with their ways of living — further education, training, jobs, leisure 
time, relationships with the law, etc.; or with their relations with other people — sex, 
family life, clubs, sports, etc.; and so on. An aim of formal education is to enable young 
people to solve such problems. For this reason, they shall be given an all-round, 
multi-faceted education which is also problem centred. The internal organization of 
each discipline will then be considered less important than its relationships with and 
value for mankind. The content of the education given shall be appropriate to the age, 
experience and development of the child, but also to the problems he/she will face. At 
first, the teacher may draw from experiences already acquired, but as problems become 
more and more complex, special information and skills must be provided. Although 
children are not alike and their problems may differ, the necessity of providing solu- 
tions to their future problems means that a common core curriculum should be devised 


and taught in school. Siain i iscipli i 

A recent realization is that early differentiation into several disciplines is not neces- 
sarily the best way for the school to introduce the child to the complexities of modern 
society. The child should learn to handle life problems, and the curriculum should be 
constructed accordingly. Real-life problems are rarely confined to subject areas but call 


for information from several fields. 
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A differentiation can sometimes be made between integrated subjects, that is, those 
which bring together several disciplines, and integrated curricula, which combine a 
major part of the whole curriculum. This differentiation is often unimportant and wil 
not be pursued here. Integrated curricula can certainly be traced back in history, but the 
application of the idea on a large scale seems a recent phenomenon in most countries. 
Most modern educators, however, seem to agree that primary school must help the 
pupil to get an age-adapted insight into nature, work and society, and that the best way 
of doing this is to start from the familiar environment, gradually widening the circle. In 
this way, the pupil will become familiar with phenomena and can come to understand 
intricate relationships. Only then will he/she become mature enough to grasp the 
theoretical structure represented by a particular discipline. It may be that this process is 
facilitated if the curriculum is undifferentiated, and if multi-disciplinary themes or 
projects are introduced. 

The modern way of structuring the curriculum — polytechnical education — is based 
on similar principles. In choosing areas for a common curriculum, attention is paid 10 
the needs of society. The relationship between the world of work and social activity on 
the one hand, and what is taught in school on the other, is of paramount importance 
when choosing curriculum content. In teaching particular content, the teacher makes 
reference to the usefulness and social implications of what is being learned, whether a 
practical skill or a theoretical principle. 3 

This approach is intimately related to educational ideas accepted by socialist countries 
in Eastern Europe and other parts of the world, but it is discussed and tends to influence 
educational development in other countries as well. It means an attempt to form a 


bridge between theory and practice, academic education and vocational training, 
school and life. Courses taught in school are dir 
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^ ey and cu 3 е more and more integrated into practical 
work. Finally, work training is given. Countries with Polytechnical education may also 
use integrated curricula. 


Curriculum approaches in different countries 
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In Paraguay, integration between subjects is the method used during the first three 
years of primary school. As mentioned, there are three major subject areas. During the 
second part of primary school, these areas are divided into their constituent parts and 
the teaching becomes subject oriented. In Belgium, there are separate subjects for 
certain curriculum areas like mathematics from grade 1. Until grade 4, the teaching of 
geography, history and science is conducted in a global way as an exploration and 
conquest of the environment. 

The introduction of environmental nature study, or a similar subject, means that the 
boundaries between traditional subjects have been crossed and that the first large step 
towards an integrated approach has been taken. This is also expressed by some coun- 
tries. The Tonga subject ‘Environmental science and applied Tongan’ means an 
attempt to integrate various sciences under a major topic. Sri Lanka states that, at the 
lower primary stage, science forms a part of an integrated environmental studies cur- 
riculum. Switzerland mentions that, in the majority of cantons, there are several subject 
areas, one of which is ‘Knowledge of the environment’. In Denmark, the subject 
‘Contemporary science’ integrates history, geography and biology. In the Hungarian 
school timetable, ‘environment’ includes science from grade 1, technology from grade 
2, geography from grade 6 and chemistry from grade 7. It is said that science and 
technology teaching takes place within the framework of traditional subjects, but the 
subject matters are interrelated by their content and function, and not isolated from 
each other. : r Y ‹ " 

More sweeping integration of the curriculum also exists. Thailand’s four major subject 
areas have been mentioned before; within the area 'Life experience' they allow an 
integrated approach to topics like health education, nutrition, education about the 
family, and social and community education. In Tunisia, the subject Arabic covers 
everything except French and manual work. It isstated that this educational innovation 
enables the pupil to accept his role in his milieu; to acquire an opening to modern 
technological culture; to strengthen moral, civic and social education; and to improve 
educational methods. In Chile, the curriculum 1s divided into several areas with tra- 
ditional activities: verbal expression, numerical expression, experience (society, geo- 
graphy, history, science and religion) and so on. This allows the integration of social 
Science and natural science subjects into a whole. In Colombia, three ways of integra- 
tion between subjects are sought: within each curriculum area, between different areas, 
and between the educational process and i es There is also an attempt to 
provid inui ween different grades and levels. 

he idea ИШ oed curriculum seems commonly accepted among Western 
European countries. In the Federal Republic of Germany and Austria, the major subject 
Sachunterricht integrates social studies, biology, physics and chemistry with other 
subjects and provides basic knowledge. Bulgaria mentions an ра Curriculum: 
during the first three years the school system aims at an integrator Cove а otie 
child’s personality based on language skills, an introduction to quantitative relation- 
ships and the nature of society, and a formation of basic values. The educational 
Content is organized into global themes with integration of all disciplines. France 
reports that the primary school curriculum devotes seven hours per week to the subject 
called Activités d'éveil, which incorporates social studies, environmental studies, 
Science and so on. Only general objectives and guidelines exist within these areas, 

owever; teachers are given a great deal of freedom. As mentioned above, Sweden has a 
Similar integrated subject, Orienteringsámnen, which deals with social studies and 
Science. Other European countries also report efforts at integration. 4 

In Malaysia, mathematics forms a separate subject throughout primary school but, in 
the new curriculum, science is taught as an integrated subject. In the first phase, grades 1 
10 3, itis absorbed into the language programme, but in the second phase it is integrated 
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into the area ‘Man and his environment’. Morocco integrates science and technology 
courses with other disciplines. Algeria uses an interdisciplinary perspective: mathema- 
tics, scientific and technological introduction along with other activities. However, 
certain courses seem to form sub-disciplines within the general area. Uganda has an 
integrated subject which includes agriculture, various natural sciences and technology. 
Mathematics is taught separately. In the United States, science education is generally 
taught in an integrated approach according to themes, and in mathematics there is alsoa 
general course broken down into themes. In Bangladesh, the subject ‘Environmental 
studies’ comprises health and population education, agriculture and crafts. 

In some countries the system varies due to the fact that, within the framework of 
general rules, the schools themselves determine the curriculum. Australia reports пи 
science courses taught in primary school range from teacher-designed programmes О: 
work to the adoption of State and overseas curricula. Science may be taught as a 
Separate subject, but it is usually taught in an integrated way. The United Kingdom 
states that the responsibility for the selection and provision of scientific experience lies 
with the individual teacher and that courses vary enormously. Courses are not always 


taught with separate disciplines, however, but often as parts of integrated pro- 
grammes. 


A summing up 


It has already been stated that education systems all over the world have been built up 
on the basis ofa model which has 


applies to the division of the cu 
largely the same as in develope: 
Chile, Colombia, Thailand, 
which may be suited to their 
educational renewal seems ti 


р r 
: en an integration of science with social sciences and othe 
subjects. Technology, on the other hand, is not considered to be as difficult. 
THE PLACE OF SCIENCE AND TECHNOLOGY 
IN PRIMARY SCHOOL, CURRICULA 
School timetables from around the world Teveal { p. 
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Many countries report traditional science subjects from an early grade. Ethiopia men- 
tions science in all grades but also states that teaching is integrated. Lower grades get 
more training in scientific skills, while in the upper grades there are more scientific facts 
and practical activities related to the immediate environment. In Nigeria, the curricu- 
lum includes the subjects of science, health and physical education. The former is 
taught as an integrated subject, and a core curriculum for science education has been 
developed. Malawi has thirteen primary school subjects including health education (all 
grades), science (all grades) and geography (all grades). In Congo, there is hygiene from 
grade 3, geography and science from grade 5. Cameroon has a primary school timetable 
which includes moral education and hygiene (grades 1 to 4), science (3 to 6), and history 
and geography (4 to 6). The United Republic of Tanzania teaches the subject general 
science in grades 3 to 7 and domestic science (hygiene and home sciences, etc.) in grades 
1 to 7. The teaching is always according to separate disciplines. 

Japan, Seychelles and Viet Nam teach science from grade 1; the second-mentioned 
country reports that the curriculum is integrated during the first three years. In the 
Republic of Korea, science is introduced in grade 2, and in Pakistan there is science in 
all grades, and health and physical education in grades 3 to 5. Most Arab States report 
science in all grades. In Iraq there is ‘Life education’ in grades 1 to 3 and ‘Science and 
health’ in grades 4 to 6. In Algeria, the subject ‘Studies of the environment’ appears 
from grade 3. 

Mexico reports an integrated 
grades 3 to 6, as is health education. 


curriculum in grades | and 2. Some science is taught in 
Bolivia and Guyana mention science and health 
education in all grades. In Bahamas, there is science in all grades; it includes health 
education, environmental studies and nature study. In Argentina and Jamaica, there is 
integrated science teaching in all grades; and in Nicaragua, the same is true in grades 2 to 
6. Peru reports natural sciences in all grades but also geography in grades 5 to 6. Cuba 
mentions science from the third grade. In Colombia the existing Cold’) curriculum 
includes science throughout primary education, while the ‘new’ one implies an intro- 
duction of science and health in grades 4 to 5 after integrated teaching in the first three 
grades. Р 
_ An environmental subject gives an intro 
in most countries where this happen 
grades. 4 
In Zambia there is environmental sci 
and physics. In Rwanda, courses inclu 
grades, and in Burundi there is enviroi 
that science is integrated with social stu 


tal studies’. Y Н 
Nepal states that several science areas аге covered: ‘Fundamental knowledge in 


science and health’, ‘Environmental education’ and ‘Population education’. No science 
is taught in the first three grades, and it is always taught as a separate subject. India 
Mentions the subject ‘Environmental study’ (grades | and 2), “Health education and 
games’ (grades 1 to 8) and general science (grades 3 to 5). Bangladesh includes envi- 
ronmental science (all grades) in her primary school curriculum; and Malaysia includes 
the integrated subject ‘Man and environment’ (from grade 4) in her new one. In the first 
three grades, science is included in the language programme. The existing five-year 
primary school in Turkey teaches the subject Leçons des choses in grades 1 to 3 and 


Science from grade 4. In Sri Lanka, environmental studies covers health habits in grades 


1 to 3 and science in-grades 4 and 5. Scientific processes are said to play a major role in 
the learning process at the primary level. 


duction to both science and social studies, but 
s science subjects re-appear in the upper 


ence in all grades. It combines biology, chemistry 
de both environmental studies and science in all 
nmental study from grade 1. Mauritius reports 
dies and home economics under ‘Environmen- 
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jority of Swiss cantons there is the study area “Knowledge of the environ- 
Eois со geography, history, science, etc. Science forms a small part oft. In 
the first three years, children are made aware of science during environmental study, 
but from the fourth grade there is some specific training. Although individual subjects 
still exist, teaching often adopts interdisciplinary themes. Ireland reports environmen- 
tal studies for the age range 4 to 8 years in which children learn social and environ- 
mental facts. Then the subject area ‘Social and environmental studies’ appears, and 
from age 10 subjects like history, civics, geography and elementary science are found. 
There is no prescriptive programme, merely suggestions and advice on how to exploit 
the children’s environment within the context of an integrated curriculum. 

Malta states that from grade 4, the curriculum expands to include geography, nature 
study and environment. Greece mentions the subject Etude du milicu (study of the 
environment) in grades 1 and 2, and the subjects physics, chemistry with hygiene, and 
geography in grades 3 to 6. Finland has environmental studies in grades 1 to 4, natural 
history and geography in grades 3 to 9, and physics and chemistry in grades 7 to 9. In 
Sweden there is, as previously mentioned, an Orienteringsümnen in grades | to 3. It 
Splits up into social science and a pure science in grades 4 to 6. 

In Poland, children study the social and natural environment in grades | to 3, biology 
and hygiene in grades 4 to 8, geography in grades 4 to 8, physics in grades 6 to 8 and 
chemistry in grades 7 to 8. Czechoslovakia reports ‘introducto 
2, and then history and geography (| 
history (grades 5 to 8), physics 
Democratic Republic gives age 
l to 2; then biology and geogra 
6. In Bulgaria there is ‘Study of the native country’ from grade 1. This involves many 
scientific areas. The natural sci i i i 


grade 3, but the scientific initi. 


geography in grades 6 to 8, physics in grades 6 to 8, bio 
chemistry in grades 7 to 8. 

Nature subjects are directl 
primary school, of which na: 


: owed by systematic study of individual disciplines in the 
following ones. 
a ahr ith content covering science together with other subjects is 
a common phenomenon. 


е education is given in the 
Р E 5 ‘owledge). In Tunisia, the subject 
Arabic also includes science; in France the integrated area Activités d'éveil brings up 
scientific and other content matter. In Austria and the Federal Republic of Germany, 
the subject Sachunterricht employs scientific methods and knowledge to clarify prob- 
lems, questions and phenomena within the child’s range of interest; this is evidently 
also the main idea behind curriculum integration itself. Sachunterricht thus gives an 
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introduction to selected scientific disciplines. In Denmark, there is the subject ‘Con- 
temporary studies’ in grades 3 to 5 and physics and chemistry in grade 7. 

In Paraguay, as already noted, the integrated approach in the first three grades sub- 
sequently becomes subject-oriented. In Chile as well, there is a common science pro- 
gramme in grades | to 4, teaching becoming increasingly specialized. In Belgium, 
natural sciences appear from the fifth year, no distinction being made between biology, 
physics and chemistry. Geography is taught together with history. No premature dif- 
ferentiation is sought. 

During the first few years of schooling in Brazil, biology, physics and mathematics are 
treated as activities associated with social studies and communication. Later on, the 
sciences are treated as areas formed by the integration of content in the subjects biology, 
physics and chemistry. In Mauritius, science is integrated with social studies and home 
economics under environmental studies. In Cyprus, there is a separate science subject, 
but efforts are made to integrate it with other subjects like mathematics, geography and 
study of the environment. У 

Gabon and Morocco report that the curriculum leaves little room for science, and the 
Central African Republic has a discipline-oriented curriculum with a few hours 
devoted to science. In the latter case, however, it is reported that in the new curriculum, 
the subjects Science d'observation and Etude du milieu (observation science and envi- 
ronmental studies) have been combined into a new subject area to be taught from grade 
1. In Australia, the United Kingdom and the United States, there are no fixed time- 
tables, and the time set aside for natural sciences varies. In Australia, science may be 
taught separately as a subject but, in accordance with the established processes of 
learning, subject matters from science areas are usually taught in an integrated thematic 
form. In the United Kingdom, the responsibility for the selection and provision of 


scientific experience lies with the individual teacher, and courses vary enormously. The 


latter are not always taught as disciplines but often as parts of integrated work. The 
mods $ e ducation is determined by the schools. 


Netherlands reports that the content of science e s dete! 5 
In most cases, only biology and selected areas of other disciplines are taught. Tradi- 
tionally, such subjects are taught separately, but emphasis has shifted to integrated 
courses in which the teaching is often thematic. 


Technology education 


Some kind of education with technological content is reported by most countries. 


Although there is a distinct technology subject in a few countries, technology usually 
forms an integrated or discrete part of some other subject or activity. The size of this 
part is usually hard to determine, but it can be assumed that it is rarely large. 


A ‚ subject, often quite important, is characteristic of primary 
separate technology subj in Hungary, it occupies 6 per cent of the total timetable 


education i ialist countries. " 
ion in socialist c land, two hours per weck are devoted to "Work and 


in the first eight grades. In Po! À : . 
technology’ Seal Sih t grades. Romania reports two such periods per week in grades 5 
and 6, one in grades 7 and 8. In the German Democratic Republic there is ‘Polytechnical 


training’ in nd 8 for four hours per week. Nicaragua mentions the subject 
т xm Reg een orientation" with two periods per week in each of grades 5 and 6. 
In Algeria, there is "Technology and applied science’ with one-and-a-half periods per 
week in grades 1 to 3, one in grades 4 to 6, and three in grades 7 to 9. A separate 
technology subject is also found in the Netherlands, where special classes have been 
organized in a number of schools to make children familiar with technological devel- 
opment and teach them various techniques. Sweden has technology education in all 
grades. 

In Chile there is a subject called ‘Technical-manual education’, and in Mexico one 
called ‘Technological education” which occupies about 5 per cent of the time in primary 
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wi has ‘Craft and technology’ in grades 3 to 8, and the United Arab 
E. economics (for girls) or technology (for boys) in grades 4 to 6. The new 
school in Turkey is reported to have technology education of between four and eight 
periods per week in grades 4 to 8. d = 
Technology education is reported to form part of the training in a traditional theo- 
retical subject by a large number of countries. In most cases this subject was science, 
reported by, for example, Argentina, Bahamas, Brazil, Central African Republic, Chile, 
Cyprus, Iraq, Jamaica, Jordan, Mexico, Nepal, Nigeria, Paraguay, Peru, Senegal, Sey- 


chelles, Spain, Turkey (new school system), Uganda and Zambia. In the Central African 


Republic and Congo, however, the subject is called *Observation science’; in Spain, 
‘Social and natural experience’. In U 


ganda, it is said to be science and its application to 
crop and animal husbandry, sanitation and home construction; in Iraq and Turkey it is 
science and health; and in China and Paraguay a nature subject. An environmental 
subject, said to include technological training, is reported by the Central African 


an Democratic Republic, Hungary, Iraq, Switzerland and 
Thailand; in Cyprus there is a ‘Life experience’ subject. 


‘ural € sometimes found to provide technological education. 
Physics is mentioned by the German Democratic Кеј 
Hungary; biology by Finland and Hungary; 


lucat о ‹ ver, report that technology forms part of a non- 
scientific subject: history (Congo), social Studies (Bahamas, Finland, Jamaica) or lan- 


1 у closely related to arts and crafts subjects with the common 
denominator that they all imply th 


] а y the изе of hands. The subject arts and crafts is men- 
tioned by Austria, Denmark, Finland, Guinea, Jamaica, Japan, Mauritius, Pakistan, 


A г > home making by Japan; home 
economics by the United Kingdom and Paraguay; domestic science by the United 
construction by Uganda. 


Unite t | € or no technology education is said to be given 
in primary schools in Australia, Malta and Malaysi шд шше 


la. 
logy forms a subject of its own with a specified 
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number of hours per week in the timetable, it can be taken for granted that limited 
technology education is given. All data indicate that technology forms a comparatively 
small part of the subjects with which it is connected, and teachers would be likely to 
stress the traditional content of the latter. Furthermore, many of these subjects are 
themselves given limited time. 

Another source of data on technology education in the world is provided by the 
Unesco study Technology education as part of general education[84] which was based 
ona survey of thirty-seven countries. It showed the same tendency as the present study: 
a specific technology subject is found in a few cases, but technology is reported as part of 
arts and crafts, domestic science, home economics, shorthand, agriculture, industrial, 
commercial, natural sciences and other programmes. 


The role of science and technology 

The exact proportions of the curricula which are devoted to science and technology 
cannot be determined. An attempt at studying timetables in different countries shows 
that between zero and 20 per cent of the time is devoted to science, the highest figure 
being obtained only by assuming that all environmental study is scientific. An average 
would be closer to 5 than 10 per cent. With regard to technology education, few 
non-socialist countries devote more than one or two hours per week to the subject; in 
most cases, no time at all except some necessary measurement in a science subject. This 
can be compared with the time devoted to mother tongue, about 30 per cent of the 
timetable; mathematics, approximately 20 per cent and in some cases over 30; social 
studies, almost 10 per cent, in some cases almost 20; and religion or moral education, 
between 5 and 10 per cent in the countries where such education is taught. The 
impression gained from the study of the goals and objectives of primary education are 
confirmed: priorities are given to the study of reading, writing, arithmetic, and some 
social and humanistic areas, not to science and technology training. 

There are a few other findings which should be considered in an evaluation of science 
and technology education. The first is that such education is found mainly in the upper 
grades of primary school. When science is taught in the lower grades, it is nearly always 
as part of an environmental subject or occasionally an integrated science subject. 
Another fact is that considerably more science and technology is taught in schools in 
developed countries than in developing ones. Reasons for this may be connected with 
the higher costs of teaching these subjects, а lack of teachers with suitable backgrounds, 
or the priority given to other teaching, for example, literacy training or religious 


instruction. 


This should be considered in relation to other facts that have been discussed in this 


5 1 hool and lower second- 
volume. I countries, enrolment at both primary sc ) n 
n developed and technology instruction are provided at both. 


ary school is usually complete; science 7 ees 
Most young oe also Ded upper secondary school. Since they get scientific and 
technological training at the higher levels, there is no absolute need for such training in 


the primary grades. In developing countries the situation is quite different. Fewer young 
People attend secondary school. In addition, the environment is poor in scientific and 
technological stimulation. Therefore, primary education should play a much more 
important role. ш = 

_It has already been stated that it is difficult to teach science at an early age if the 
instruction is meant to provide insights into the theoretical logic and structure of each 
discipline; this calls for mature students. However, the aim of science education has 
changed in most countries. At least in the lower grades, it is usual to study natural 
phenomena and their importance and to learn to understand the relationship between 


Nature and Man. Only later are theoretical aspects considered. 
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varies according to different circumstances. In some cases it means learning to use 
simple tools, in others the practical application of scientific knowledge, and in still 
others it may consist of advanced skills like computer programming. During the thirty- 
ninth session of the International Conference on Education, it was pointed out that it is 
necessary for children to learn how to use simple tools in school. In developed countries 
the children’s homes provide some such training, and therefore more advanced tech- 
nology can be introduced at an earlier stage. For this reason, children in such countries 


be mentioned. 


Paraguay presents a typical example of the wa: 
in a country with an integr: 


ion: ‘Chi Mies i with mainl i 
education; ‘Child and health with mainly scientific coeur Een ano wori 
scientific and other content; ‘Child and space’ with mainly "die er ИП watt 
and play’ without scientific ог technological content, ontent; an 1 


М : А х bs і Phenomena аг r 
discusses interrelationships between living beings and their pad neni Ec mg 
proach is ecological, and scientific thinking is encouraged. The third theme ASTO help 


the child develop habits which create physical and mental balance and to acquaint the 
child with health services as a means to protect and improve health, The theme about 
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child and family considers the latter as a social nucleus in which the child is born, learns 
different things and acquires habits. The space theme is intended to teach basic con- 
cepts about earth and space. 

In the following grades — 4 to 6 — there are individual subjects: science, health and 
work. Science is integrated with the following units: ‘Living beings and their interac- 
tions with their environment’, ‘Beings in nature and their organization’, ‘Man and the 
changing world’, ‘Man and balance in nature’ and ‘Man and space’. Health covers the 
following units: ‘Man and his family’, ‘Man and health’, ‘Man and sports and rhyth- 
mical movements’ and ‘Man and protection against illness’. The integrated approach 
during the first three years thus turns into a systematic one during the following 
period. 

In Colombia, the integrated curriculum, which covers almost all subjects under one 
heading, is divided into eight basic areas af knowledge. Among these are ‘Science and 
health’ and ‘Technology’. The teaching of science is built round a conceptual model of 
пага sciences and health. It сап be described by means of the model given in Figure 


In the content description, the following key words, corresponding to areas or themes, 
appear: ‘Structure of the universe’; ‘Interaction—change’; “Interaction-conservation’; 
and ‘Applicability’. The following and many other elements are taught in the different 
grades: Grade 1: living and inanimate things; man as a living system; living things in the 
environment; sun, earth, moon and universe; the rotation of the earth and the creation 
of day and night; the week. Grade 2: the variety of living and inanimate things in the 
environment and relations between them; the activity and inactivity of living things in 
nature; transport, energy and work; length, mass and weight, duration; different man- 
ifestations of matter — solids, fluids, gases; earth movements. Grade 3: families of 
beings; substances in the form of mixtures and combinations; energy as a prerequisite 
for the functioning of plants, animals and machines; light; the moon as а satellite; 
measurement. In the following grades, science is taught within the framework of the 
subject “Natural sciences and health’. The teaching is integrated within the subject 
boundaries in accordance with the general principles of the system. | » 

Turkey is also introducing а new primary school system where scientific facts will be 
Presented within the subject Connaissances scientifiques, which is taught in all grades. 
The programme covers the following areas: earth; the sky; natural resources; matter and 


energy: o h; technological progress; and space. — у 
£y; our body and our health; ti [4 E place within the subject ‘Life edu- 


In Iraq, science education in grades 1 to 3 tak 7 : 3 
cation’. In grade 1, teaching concerns the school and social habits; the family, good 
manners and responsibility; the house and its Ju gcn me ME be por 
tation FC 1 market. In grade 2, the syllabus rings up the different 
and services; and the local d the teaching concerns climate, 


Seasons — autumn, winter, spring and summer — an 
Clothes, ways of living illnesses, natural phenomena and other matters related to the 


| ^ ; i body and its care, nutri- 
seasons. The third grade brings up for discussion the human : d 
tion, health care. EEL industries, social services, transportation and the coun- 


try. ‚ 
In:eradg Л is taught within the subject ‘Science and health education’, 
i 5 4 to 6, science is taugh ation and skills, such as how to use simple 


which aims to give the pupil essential inform š 
tools and insk amente ү well as the ability to read and understand instructions. In the 


fourth grade, the syllabus includes elements ofself-protection, water in our life, animals 
and their uses, plants, magnetism, etc. In the fifth grade it covers air in our life, crops, 
insects, energy, sound and light. The sixth grade deals with our body and its care, 
diseases, first aid, medicine, local industry, electricity and the planets. 

Among the eight programmes in primary school in Mexico, one is called “Natural 
sciences’ and another ‘Technological education’. During the six grades, science educa- 
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simple concepts, processes, operations exc an integrated curriculum. The child learns 
grated way. In grades 3 to 6 there is a specific sci ч 1 
follows the four themes. Pecific science subject, as mentioned. 
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between the components ofa terrestial or aquatic ecosystem, modifications happening 
in the environment, the characteristics of the planets and the solar system, etc. Phe- 
nomena like electricity, magnetism, gravity and combustion as a source of energy are 
treated, and finally the child is made to understand the reactions of an organism to 
phenomena like light and sound, and the functions of the nervous system. Teaching in 
grade six brings up the reproductive apparatus in Man and the cell as the fundamental 
unit in the reproductive process. It also mentions human nutrition, a balanced diet, 
animal and vegetable food, and nourishment. Evolution is discussed, as well as animal 
behaviour, the capacity of animals to adapt and the importance of this adaptation to 
survival. The ecosystems of the American continents are treated, as are surface changes, 
the formation of mountains, the distribution of stars and their movements, etc. 
Machines and work of different kinds are discussed. А 
In the primary education course in Cyprus, efforts are made to let the pupils explore 
and understand natural and man-made environments and familiarize them with scien- 
tific approaches. This takes place first within the subject ‘Environmental studies’, 
which also contains a section on social studies. Within the subject ‘Science’, introduced 
in grade 3, children are encouraged to study animals, birds, insects, etc., in their natural 
environment; the human body, its functioning and its health; changes taking place in 
the natural environment; etc. Pupils are also helped to understand the usefulness of 
knowledge in life and are taught to make safe and simple experiments. Н 
In Guyana, the subjects ‘Science and health’ are taught in all grades. The content is 
derived from the areas of energy, matter, life, and earth and space, and are interrelated 
SO as to be covered by an integrated approach. фин 
Chile teaches natural sciences їп all grades of primary school. The chosen objectives 
are constructed around an environmental axis throughout primary school. The follow- 
ing themes can be distinguished: scientific processes; living beings and the environ- 
ment; man asa biological being; matter and energy; and earth and space. The following 
aspects are stressed: nature, materials, biological change processes, basic needs of living 
things, and the interdependence between living and other things in the environ- 
ment. 
These examples illustrate the general trend of development. Instead of trying to teach 
the different natural sciences separately with a view to creating an understanding of 
particular subjects, the school systems which have accepted an integrated approach 
have broken down the boundaries between subjects. A set of interdisciplinary themes 
are selected, These themes vary between countries but are, for example, пе eav ops 
ment, the family, space, resources, matter and energy, body and im th, тъне 4 jM 
bourhood, seasons, and so on. A common characteristic feature of these s 


famili i i contribute to the creation of an understanding 
Miliar facts can be used in teaching ang ssarily confined to dealing with scientific 


of these ph themes are not necessarily £ h 
facts, bur sali E E and humanistic ideas may be шс п the pre: 
sentation. From the study of these themes, the pupil is expected RA ш аїе күйүн 
information, to approach phenomena ina scientific way and to developa а їйс и 
of thinking and solving problems. In later grades, teaching can become more t eoretica 
and subject i 7б : ; 
_ Two Eee nude the way science education 15 covered in countries employ- 
ing pol i ion. 3 | 

In (794. saine eae Republic, only the subjects German, pu man- 
ual training, gardening, drawing, music and sports arc found in the first ош grades, 
while biology and geography appear in grade 5, with the оч weed ollowing. 

caching is thus centred around subjects. There is, however, study of both the social 
and the physical environment, beginning in grade 2. Science courses are said to lay the 
Sroundwork for specialized instruction in the natural sciences starting in grade 5. 
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A close link with real life in nature and society is the characteristic feature of biology 
instruction in grades 5 and 6. The pupils are not supposed to adopt a utilitarian 
approach but to acquire theoretical knowledge in a systematic manner whose relevance 
to real life is illustrated by practical examples. On the one hand, theoretical knowledge 
is imparted and the pupil learns how to apply it in production, technology and everyday 
life. On the other hand, he is faced with practical problems and with finding a way of 
penetrating and substantiating these problems in a theoretical manner. The subject 15 
divided into sub-courses in grades 5 and 6. Physics instruction starting in grade 5 is 
designed to extend specialized science education. It is related to mathematics instruc- 
tion and to other natural science training. The physics branches introduced in grade 6 
are extended in grades 7 to 10. The content is structured along technical and educational 
lines: matter, principles, thermodynamics, optics, etc. First an empirical basis, as broad 
as possible, is created, leading to the further teaching of abstract concepts. 

In the USSR, nature study is included in grades 2 and 3. The pupil learns to find 
directions by the sun or by compass; read a map or plan; describe certain properties of 
minerals, water and local soil; keep a nature diary; use laboratory equipment; establish 
simple relationships between animals, plants, the environment and human labour; 


maintain personal hygiene; protect plants and animals; and to treat nature with res- 
pect. 


Content of technology education 


A few examples will be given of the way in which different countries state that tech- 
nology education is taught in their schools. 

Denmark mentions the subject ‘Crafts’, found in grades 4 and 5. It aims to develop 
manual skills and teach techniques which provide experience with tools. The subject 
gives opportunities to demonstrate personal qualities different from those learned in 
theoretical subjects. The pupils use tools, acquire skills and experiences of immediate 
value, and gaina basis for positive leisure-time activities. They learn to use correct work 


postures and movements, how to use handbooks and written instructions, and how to 
make drawings and calculations before startin; у 


g work. The course i dwork 
and metal work. е includes woo 


In Paraguay, the integrated ‘Nature, health and work’ subject includes a theme ‘Child 
and work’, which teaches technology. It deals with work at home and with agricultural 
and other work outside the home, and is meant to contribute to the building up of 
A monede creativity and responsibility in the child. When the integrated subject 
splits up into its separate parts in grades 4, a ‘Work’ subj i the 
following areas: conservation of soil; cultivation of sons et ior lan 
preparation of food; administration and improvement of the home; and projects such 
as the breeding of domestic birds and work in a factory : id 

In Turkey, both in the existingand in the new curricula, technology is taught within the 
subject areas Drawing and work education’ and ‘Technology education’. Among the 
units covered by the former are manual work, work using different materials graphic 
work, etc. “Technology education’ is divided into agricultural education (activities in 
the immediate neighbourhoo , nature protection and agriculture), work and technica 
education (graphic, ceramic and woodwork; electricity, energy; industrial knowledge: 
etc.), commercial education (commerce, commercial mathematics typing); and home 
economics (administration of the home, clothing, nourishment. pe lag arts, family 
economy). 


Among the eight programmes їп primary school in Mexico, one is called ‘Techno- 
logical education’. Here, the pupil learns simple technological processes, is taught 10 
plan and design useful objects, analyses their ways of functioning and develops 4 
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participative attitude. Technological education in grades 3 to 6 deals with three themes; 
energy, communication and production processes. The training is said to be closely 
related to the science stream. In grade 3, solutions are sought to concrete problems by 
means of technoiogical processes. Man and animal power is mentioned as a primary 
form of energy, the great advances of technology are discussed, and ways of replacing 
muscle power with machines are described. Various forms of communication are 
presented. The cultivation of vegetables and the breeding of animals are also covered. 
In grade 4 simple machines are studied, as are tools and materials. Cultivation and the 
use of fertilizers are dealt with. In grade 5 the pupil develops a capacity for particular 
skills and is involved in manual work and mechanical construction. The idea of 
research is discussed, and work plans and team work are brought up. In grade 6, the 
pupil is taught to plan and construct objects of his own design. Stress is placed on his 
sense of judgement. In the energy field, emphasis is placed on electricity, light and solar 
energy, and in the communication field on the use of electricity in various ways. 
The German Democratic Republic places heavy emphasis on subjects like manual 
training, gardening, polytechnical education and drawing, and the significance of their 
social benefits. Through manual training, pupils are introduced to knowledge of tech- 
nology, learn about basic forms of work organization, obtain an insight into simple 
methods and processes, and become familiar with materials, their structure and their 
macro-economic significance. They are thus provided with the foundations for the 
polytechnical instruction which follows and have meanwhile acquired essential knowl- 
edge useful in other subjects. Through productive work, polytechnical education start- 
ing in grade 7 engenders a certain loyalty in the pupils towards their enterprises as well 
as a sense of responsibility, and it has a positive impact on their work skills. Their 
understanding of basic relationships in production and of work methods is deepened. 
School gardening is also considered a polytechnical subject, covering: plant cultivation 
methods; facts about plant growth; soil, climate and human activity; planning, prepa- 
ration for and evaluation of work; experimentation; moral conduct during work; and 


safety and health protection. 


In the USSR, ‘Labour education’ (all grades) teaches the pupils the names and uses of 


tools and how to make things, develops drawing ability, teaches them to assemble 
working models by following technical instructions, and provides other training. Agri- 
cultural work implies raising seedlings, checking seeds for germination, planting flowers 
and vegetables, propagating and tending house plants, gathering produce and keeping 


records. 4 
countries. In some cases it seems to form an 


Tech: ion differs between c Б A 
chnology education di ucation, exemplified by the study of simple 


applied or manipulative part of science ed ici 
machines, various communication devices and the study of electricity and other forms 


of energy. In other cases, heavy stress is placed on learning to use tools and on devel- 
oping manual skills, proper work habits and an awareness of different materials. In still 
other cases, the emphasis is placed on learning actual economic skills in agriculture, 
gardening, industrial workshops and offices. There are also cases where it is found 


important to teach work organization, team work, co-operative methods, the value of 
school, practical work and societal devel- 


work as hip between + x 
Sor A aich, arae s mentioned in the above discussion, advanced skills like 
computer programming are taught. Toa certain extent, these differences are correlated 
with different ways of teaching technology. either as a separate subject or as а part of 
different subjects or areas: educational and political philosophies may also have an 
influence. It is evident, however, that no analysis exists of what technology content 
ou in di ituations. 

ght to be taught in different $ ooi curricula during the last few decades could well 


The greate in pri h 
st change in primary Schoo! : н ае 
be the RU of practical work in pre-vocational education. While this is meant 
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to give children an opportunity to develop attitudes and values for their future life in 
society, it should also allow ideas from the outside world to influence school systems, 
thus making the school more involved with everyday problems. An effective link may 
be created between school and society and between theory and Practice. This devel- 
opment has been strongly supported by international organizations and meetings of 
responsible politicians. Already the Conference of Ministers of Education and Those 
Responsible for Economic Planning in Arab States held in 1977 [60], drew attention to 
the relationship between school and work. Other conferences of the same kind, for 
example those held in Mexico City in 1979 [63], in Sofia in 1980 [7] and in Harare in 
1982 [6] emphasized the necessity of creating a close association between school and 
community life, and between the acquisition of knowledge, skills and attitudes, and 
productive work. These conferences recommended that children be acquainted, from 
an early age, with the value of practical work and productive activities. 

In different countries this practical or pre-vocational training is known by different 
names; it may form part of subjects like polytechnical education, technology or life 
education. Evidently, it overlaps with technology education; in some cases it is hard to 
see any difference. The proportion of the timetable devoted to practical work varies 
considerably. In many countries it is non-existent; in others it means simply a super- 
ficial introduction to different kinds of work; and in still others it may occupy 5 percent 
or more of the timetable. The latter is frequently the case in countries with polytechnical 
education. Some developing countries seem to show a great deal of interest in this 


aspect of education, especially in the field of agriculture, while so-called Western 
countries rarely stress it. 


Justifications for the inclusion of practical work and pre-vocational education at the 
primary level have been expressed b: 


Á y many Member States. The socialist countries feel 
that education should prepare children for socially useful work and that there should be 
a direct link between the school and society at large. Other reasons propounded are that 
it promotes education related to production which is useful to the development of the 
€conomy, or even that it is possible to make the schools party self-supporting. In still 
other cases it isemphasized that the schools shall be integrated into their environments' 
and meet local needs; this means changing pupils' attitudes towards societal phenom- 
ena and producing the necessary skilled manpower at the same time. 

Further discussion of practical and pre-vocational education and its usefulness may be 
found ina series of Unesco publications [29, 32 and others] and in the Yearbook written 
by Holmes [22]. 


CONCLUSIONS ABOUT THE EXISTING SITUATION 


A few trends in science and technology education ought to be noted. 

In most countries, little time is devoted in the school timetable to science education 
and still less to technology education. Possible reasons for this have been suggested, 
although the most valid answer seems to be the lack of Stress on these subjects in the 
statements of objectives discussed in Chapter III. Technology education as a separate 
subject is a new phenomenon. In spite of efforts by organizations like Unesco and in 
spite of its obvious practical importance, it is often disregarded by educators and 
politicians. The situation is particularly bad in areas where the environment does not 
offer opportunities for incidental learning at home or in wi 


4 orkshops, and where little 
information is provided by the mass media. 

Science is still taught mainly in the upper grades of primary school, but there are some 
trends for science to be taught in the lower grades as well. This is coupled to another 
phenomenon which concerns primary education: integrated subjects or curricula. In the 
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lower grades, major interdisciplinary themes with relevance to the pupils’ local situa- 
tion allow the teaching of scientific skills, facts and ideas which can later be developed 
ps a theoretical structure within each discipline. This form ofteaching can be found in 
all parts ofthe world, although with different names. The intention is to allow the pupils 
10 see education as a means of finding solutions to important problems, which in itself 
means that the school becomes a relevant institution. The socialist states have chosen 
polytechnical education, a slightly different solution, but the stress on socially relevant 
knowledge and skills, and on co-operation between school and society, school and 
work, and theory and practice plays a similar role. 

Technological education does not yet seem to have found its final shape and specific 
role. It is found within different subject areas, it is designed to meet different needs, and 
it has different content in different countries and even in different schools within the 


Same country. To some extent the picture may be distorted by the fact that the word 
technology’ and the corresponding words in other languages (les techniques, la tecno- 
ional contexts. (See also 


logia, etc.) have not yet been given a fixed meaning in educati 
New trends in primary education, volume I [19].) It is essential to establish what needs 
shall be met by the subject, what goals and objectives shall be reached by this education, 
and what educational content the curriculum shall contain in a country, as well as to 
establish its relationship with other subjects. 

The question of what and how to teach in science and tec! 
school has been discussed by educators. Major research and development projects, in 
developed as well as developing countries, have dealt with this question [19]. As is 
always the case with the results of such efforts, it is hard to determine the immediate 
effects in ordinary schools, where there is often an evident lack of facilities, equipment 
and well-trained teachers. No new and major results of the on-going discussion and the 


ише; made seem to have happened, and it is difficult to perceive the general rules or 
aws that may yet appear. The discussion itself is important, however. 
ience teaching policy, some of 


Black [3] stated a few propositions in the selection ofa sci 
which may be relevant to the present discussion: ‘We need to start from careful study of 


children’s present attainment’; *We need to clarify the relative importance and inter- 
actions of process and content’; *We need a comprehensive model of the curricula in 
order to locate and interrelate work on s hnology and on other interdis- 


cience, on tec 
Ciplinary areas.” 

The first proposition refers to the background and abilities of children. Substantial 
Studies have been carried out by educators and psychologists about the intellectual and 
other development of the child. Suffice it here to refer to the Piagetian concept, which 
has determined that the child passes through definite stages of intellectual develop- 
ment. Children in primary school are, according to this theory, ata developmental stage 
during which they are not able to perform logical reasoning without reference to con- 
crete materials. This influences the way in which science materials can be presented and 
Places heavy stress on ‘hands-on’ learning and laboratory work. In the information 
Provided by Member States there is repeated reference to the need for a curriculum 
Which is adapted to the child's level of development. Black refers to studies carried out 
On the extent to which children are, in fact, able to carry out the tasks asked ofthem. He 
also points to a need for some model of the learner and the learning process. On the 
Other hand, studies quoted by Werdelin [88] show that the way In which problems are 
Presented and the manner in which theoretical reasoning 1s anchored in concrete facts is 


Of great im tion taking place. 
ortan he concept formatio j ў - 
portance! 4 process in the teaching of science has also 


The question of whether to stress content or the te І 
been widely discussed. Traditionally, of course, teaching in primary school placed 
heavy emphasis on knowledge of facts, often learned by heart without reference to a 
whole. This means that the curriculum was extremely content oriented. Many modern 


hnology courses in primary 
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objectives of science and technology education by many Memb 
ized in the previous chapter of this book. 


In the above tex | 
how different disciplines can become part of an integrated curriculum. Other models 
тау exist, and in other countries 
without an overt model. In most 
teaching, are taken from the su 


CHAPTER V 


The delivery system 
in primary school 


THE PLACE OF THE DELIVERY SYSTEM IN THE EDUCATIONAL PROCESS 


Educational goals and objectives, as discussed in Chapter Ш, are expressions of aims 
behind the educational process as accepted by politically responsible authorities and 
influential individuals. The goals and objectives are further concretized in two ways: by 
Statements on curriculum structure and content; and by the creation of a delivery 
System. The former was discussed in Chapter IV, the latter will be discussed in the 
Present one. , : 
Several separate parts or elements can be distinguished in the educational delivery 
System: teaching methods, educational organization and administration, examination 
and guidance systems, teacher training systems, and so on. In addition, the co-ordi- 
nation between curriculum structure and content and the elements of the delivery 
System, and the co-ordination among the latter elements may greatly affect educational 


Outcomes, E " p 
ike curriculum nd content, the delivery system is dependent on educa- 
AU delivery system are sometimes even men- 


lional goals a jecti fth 
Д па . Elements of the Kee 
ti objectives. Eie hen an objective is to use group work or an 


toned am lecti 5 М ; 
ong the objectives, such a qualified teachers, or to abolish 


Individualizatj ore highly 2 
Big as method, 19 сан II mel goals.) The delivery system 


examinations enti 

rely. (See also Chapter | tertiary воа ; 
Should be directly ERR ed on the objectives, since its criteria ought ete етш 
Оп the basis of the latter, but їп reality this is far from always the anh or деп. e 
relationship is indirect: the delivery system is such that educational g jectives 
we reached as far as the existing situation permits. . 
eee showing the relationship between шеш 

© educational outcomes is depicted in Figure >- Rake TUNER 


n thi ; ich needs interpretation: ‘Frar 
his model, there is one concept whic countered in any situation, for example: 


restriction : В i c 
5, CO fficulties еп а A 2 
economic, e иш often very limited resources; lack of skilled and 
adequately trained teachers and others staff; attitudes in different groups; and agree- 
ents, laws a ini i iderations. 
xd nd administrative considerat us а P ч 
9 identify ‘frames’ ith ‘difficulties’ and ‘restrictions’ is not quite correct either. The 
S wi imits but also indicates that a certain area is, 
Indeed, avai А nly indi 
also tel] ; d сап be used. The frames are therefore 
Indicator, Jesse ERR : works: what material and human 
5 of the situation in which 
Ources exist: what people think and feel; what laws and agreements are found, and so 
n. Dj Aes а " 
scho ifficulties are often implied, o 
О! system to improve its science 


п groups of factors which deter- 
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FIGURE 5. Main factors determining educational outcomes 


available to build laboratories, 
rience of the teachers who arc responsible for the teachin; 


Е achers employed, and so on. This is indicated 
by the box ‘Inputs’ in Figure 5, 


The effects of the delivery system in an educati, 


ues of different groups; and so on. The relationship 


ves, expressed as criteria or expected outcomes, ап 
an evaluation process, 


very system occu; 
one hand, it exerts direct influence on th 


discussion which will concentrate on those 
teaching methods, administration and class 
and teacher training. 

A great deal of research has been devoted to stud 


‘udying the importance of factors in the 
delivery system. It is not feasible to present a criti 


cal review of research findings in this 


The delivery system 119 
renum but reference to handbooks and similar publications will be made in the 
ollowing text, and a few important research results will be quoted. 


TEACHING METHODS 


Superficially at least, the methods used to teach science and other subjects in primary 
School have changed a great deal during recent decades. While pupils previously sat in 
neat rows listening to a teacher who explained and demonstrated scientific phenomena 
and facts, they are now often organized into groups that try to solve problems them- 
selves. New teaching materials have been produced so that the pupils themselves are 
able to investigate phenomena, and laboratory work often plays an essential part in the 
learning situation. In most countries, audio-visual aids, ranging in complexity from a 
blackboard and a few posters to a computer and a video recorder, are assumed to 
improve and facilitate the teacher's task. Practical experience in workshops, factories 
and farms, and demonstrations in the field during excursions and study visits further 
strengthen the learning situation. Technology education should stress the pupils’ own 
problem-solving activity and practical skills even more than science education. 

But has the teaching situation really changed very much? If changes in the classrooms 
simply mean a new seating plan while the teacher continues to explain and demon- 
Strate, if the new teaching material turns out to be too expensive for regular schools, if 
audio-visual equipment gathers dust on shelves or its use becomes а haphazard affair, 
and if the excursions and the practical experiences are badly planned and turn into 
Jaunts, very little real change has taken place. А 

The area of teaching methods has been а favourite one for educational researchers 
i ience teaching has drawn the 


and, after the teaching of languages and mathematics, sci¢ z \ 
greatest attention. Literally thousands of books and scientific articles on the topic have 


been published; to take a single example, the publication New trends in primary school 
Science education [19] refers to 255 recent works. A great deal of knowledge exists and 


should influence teaching all over the world. 

Studies on the effects of teaching methods have been summarized in handbooks of 
educational research like the ones issued by Gage [15] and Anderson [2]. Research on 
Ways of presenting materials to be learned was made the subject ofa critical survey by 

erdelin [88]. Among findings of interest 10 the present discussion, the discovery 
method of learning in the classroom can be mentioned as à viable alternative to the 
usual teacher-directed learning process, if satisfactory learning materials are available. 
It is also known that teaching materials and instructional aids not only facilitate but 
Sometimes even make learning possible. This is pa 


rticularly the case when abstract 

Concepts are being learned in primary school: the pupils are at the concrete-operational 
Stage, according to Piaget, and concepts to be learned must be anchored in concrete 
experiences ; А 
Due to the nature of the available material, itis not possible to ma ean in-depth study 
Of the teaching of science and technology in 2 Member States. What can be done is to 
investigate the extent to which certain innovations have reached different countries. 


Classroom procedures 


5 1980, experts on the incorpor: 
t rriculum [47] made concrete 5 
topic and at each grade level, a science cyci 
in Figure 6. 


ation of science and technology in the primary school 
uggestions on how to teach science. In each general 
le of four stages was suggested. This is shown 
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i listo develop the habit of thinking on the part of the pupil at 
ШҮ eee Rr shown m the figure, the full cycle has four structural 
ей which aim to develop analytical, evaluating and planning skills. These features 
are: finding the way of knowing facts, applying these facts, seeking consequences et 
studying their value. In each case, questions must be asked. In order to find ways o 
knowing and applying facts, the pupil must make observations, investigate the phe- 
nomena, interpret the information critically, and ascertain whether new studies are 
needed. The scientific work of description, explanation and control becomes essential. 
It is assumed that instruction that follows this cycle is likely to produce young people 
who can participate in societies which require an increasingly sophisticated under- 
standing of science and technology. М 
In spite of the fact that much of the educational debate concerns classroom behaviour 
and that Member States were invited to describe methods of teaching, not all countries 
have described innovations in this area or even given an account of the existing pro- 
cedures. However, a sufficient number of countries have sent in reports which allow 
some statements to be made about developments in teaching methods. There is а great 
deal of agreement between the reports. Many countries emphasize that a main aim of 
science and technology teaching is no longer to provide knowledge, which may soon 


become outdated, but to teach understanding and skills; this is evidently another aspect 
of the shift from content-oriented to process-oriented curricula. For this reason, the 


pupil is taught to observe, measure, classify, conduct experiments and take other steps 
in the scientific process. ‘Hands-on’ methods, practical experiences in workshops and 
on farms, etc., are emphasized: an ‘activity pedagogy’ is introduced. This can take 
different forms, of course, depending on national and local conditions. 

In Peru, the following considerations are Observed when determining the teaching 
method: adaptation to the maturity ofthe pupil: use of physical activities; participation 
in self-learning and group learning; and use of environmental resources. In science and 
technology education, stress is pl 


: а! aced on the intellectual development of the pupil. He is 
given opportunities to observe, classify, compare, Suggest explanations, experiment, 


APPLICATION 


What do I infer? 

7 What must I do with 
what I know? 

- Dol know how to 

take action? 


WAY OF KNOWING 


- What do I know? 
- What is the evidence? 
- Do І need to know 

more? 


- Do I know what would 
happen? 


- Dol саге? 
- Do I value the 
outcome? 


FIGURE 6. The science cycle, as depicted in a Unesco publication [47] 


The delivery system 121 


draw conclusions, generalize and communicate. Motor and behavioural developments 
are also emphasized. 

In Paraguay, the introduction of science and technology is an activity-oriented pro- 
cess. The pupil observes, makes experiments, does group and practical work, and draws 
conclusions after having gathered enough data. 

The methodology suggested by the new progra 
learning of facts and the development of skills, abil 
of simple objects and systems. The pupil observes, 
ences, makes predictions and so on, and communicates his/her disc 
tent of study should not be limited to the description of phenomena, but should imply 
the necessity to observe, measure, etc. 

In Colombia, the curriculum renewal effort presently going on concerns all features of 
the curriculum, including methodology. It should permit an adaptation to the social 
and cultural circumstances of different groups and to the developmental level of the 
child. Stress is placed on skills and ability, not on memorization. Active, permanent 
and critical participation of the pupil is desired, and the on-going participation of the 
Parents and the community is welcomed. 

In Jamaica, activity-oriented science and technology curricula, relevant to and based 


on the local environment, are written. The explicit policy with regard to science and 
technology education at the primary level is to introduce children in a ‘hands-on’, 


meaningful and practical way to the process of the disciplines. ' 
An answer from Pakistan mentions the orientation towards a new science and tech- 
nology methodology, and the attempts being made to introduce a guided-discovery 
КЕШУ in primary school. It is stated, however, that the renewal of science and 
echnology educati nly just begun. А 

In Gabe pei опу ral erie educational process adopting a very broad 
approach. The observation method is used within a multi-disciplinary field. All senses 
are employed to awaken the scientific spirit in the pupils, who should spontaneously 
raises questions about their environment, Such a method leads to curiosity, question- 
ing, the need to know, hypothesis building, etc. The pupil then. verifies hypotheses, 
а systematically or by going back to past experiments, organizing data and taking 
other steps i ienti ess. ee T 4 

Ugan aces n ne aeta Do —À appropriate introduction to science and 
technology education take place through teacher training. The eee renewal 
concerns itself with the methodology used. The teaching approach 1n үе schools is 
child-centred and geared towards problem solving, as well as the practical application 
of knowledge and skills to environmental challenges. — . inclita re 
he development of teaching/learnine methods in Nie accen like exploration 
sized the memorization and recital of facts and encouraged 
and experimentation. Training for manual skills is also stresse onsite eint 

In Mauritius, the basis for science and technology education е весе backe 
scientific and technological development in the country and ied, iai ТЯ 
grounds and level of development. The aim is to provide 100 i е i porn и 
areas of knowledge. Education in school shall provide а d i abased P di 
experiences at home, in the community and in work situations. Activity-5ase method- 


mme in Chile places the stress on the 
ities and attitudes through the study 
measures, classifies, draws infer- 
overies. The con- 


ximum use ofthe local environment; the use of 
activities is В In; de pertinent to the local situation. 
emphasized and training 15 mat Ў 
Iraq aims for а general renewal of the primary school curriculum. Workshops and 
îl in work, the pupils’ creative abilities 


hildren 1 Я e SÉ i 
olve С in practical and artistic activities, while 


єз are encouraged. 
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In Australia, each state sets its own goals and objectives, and whan gn oe 
curricula. In South Australia, for example, the objectives of science ап vue 
ducation include the development of knowledge and understanding of chosen c ae 
ind the creation of attitudes of scientific inquiry and skills, as well as attitudes сун 
good and responsible uses of technology. Science courses taught in school а 
siderably. In many cases, they аге integrated with courses within other areas. E» К 
ingly, the methodology used also varies, but a widely accepted example is the оше ari 
centralized Queensland curriculum which emphasizes five key elements ттаїс е‹ ы 
children’s development at primary level: success skills; manipulative skills; positi 
attitudes; concepts; and ‘hands-on’ activities. i \ кй 
The United Kingdom draws attention to the necessity of carrying out зе ^ 
school rather than just hearing about it. The use of scientific investigations, the ne у 
of experiments and instruments, and the formulation of hypotheses give a partic 
character to some of the work. 2 * at 
There is no national curriculum in the United States either, but many шп 
Strategies are being employed. At best, it is possible to distinguish trends. The following 
quotation from the response to the questionnaire on science and technology in primary 
education may illustrate one: 
In recent years, there has been subs 


4 ; 4 
tantial development in our understanding of classroom ап 
school practices that can improve 


student achievement. This ‘effective schools’ knowledge а 
been gained largely from studies of elementary reading and mathematics, although broa 5 
implications can be drawn, and it is likely to influence primary education in a number of way 
over the coming years. Changes can be forecast chiefly in three areas: (1) effective € 
teaching practices, (2) coordination and management of the instructional program at 
building level, and (3) the shared values and culture at the school. 
It may be of interest to compare these data with those obtained by the study of 
technology education in thirty-seven countries [84]. Here it is stated that few countries 


5. The “learning-by-doing’ method was obviously the most. 


centred delivery system is still common and that kno 5 in aim, Severa 
i Á wledge in aim. 
countries have stated that methodological renewal Be uos 


is rare or slow. 


Instructional resources 


Science means ‘doing something with Something’, even if only observing it, but also 
learning something in the Process. Technology means ‘changing something into som? 
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thing eise". From these truisms can be drawn the conclusion that science and technology 
education means that pupils should have objects to handle and work with. Language 
and arithmetic deal with abstract concepts which must be learned and kept in mind; 
many other subjects deal with facts which can be memorized or stored in books and 
elsewhere. Science and technology deal with concrete objects that can be observed, and 


a sample of these objects should be available for study. 

Like other disciplines, science and technology are characterized by a mass of infor- 
mation which must be learned or kept available in written form. The stress on under- 
standing rather than memorization in science has meant that the problem of storing and 
retrieving information has been accentuated, and a great deal of development has taken 


place in science as well as in other disciplines concerning ways of keeping information 


available. Books, simple audio-visual aids and complicated technologies are essential 


in the teaching/learning situation. For obvious reasons, much of technology education 
as it is at present conducted in most countries becomes fairly independent of such 
level of education and when advanced 


instructional resources, but at a more advanced 
technologies are studied, these resources are essential. 

Instructional resources of two kinds thus appear in science and technology education: 
examples from the world studied; and means for storing and retrieving data. The two 
sets of materials have an intersection, however: many of them are both objects of study 
and means for storing and retrieving data. This is the case with films, overhead and 

tc., as well as with advanced techno- 


other projectors, radio and television systems, € | 
logies like video systems, computers and communication satellites. In the following 
text, the instructional resources will be sorted according to their characteristics rather 
than according to their functions. Some of the data presented have been taken from 
information collected by means of the International Conference on Education’s study 
of trends in education [35]. 
ны pamphlets, papers ап 
Sources and provide the most 
countries have mentioned a need п 
In Ethiopia, the new curriculum is still at the experimental stage, but means are sought 
en is an improvement in the quality 


d other reading materials form basic instructional 
commonly used means for storing data. A number of 


for improving such materials. 


1o raise educatio Я ong the steps tak г 
of eee oe pee А materials; including textbooks and teacher guides, 
are tried out in experimental schools, including new texts on environmental studies and 
science. In Iraq, the educational renewal has meant that textbooks have been revised 
and teacher guides produced. The Syrian Arab Republic reports considerable work to 
produce textbooks. Committees have been appointed to issue them, in-service training 
has been organized to introduce them, and they have been Va e d tried out 
in schools. In Bulgaria, the new educational programme vd D ee ee and 
technology is supported by means of textbooks, teacher ЕШ F » о = ee s. The 
renewal of programmes and textbooks in Poland started in ks will h e grades. 
By 1985/86, the primary school programme and the textbooks wi ave been entirely 
modified. China has re-edited reading materials in nature study courses as a result of 
experiments. In Pakistan. hundreds of different textbooks have been revised and 
approved by the Ministry iam m 
The need y the Ministry or n textbooks 15 pointed out by a number of 
Countries. Guinea and Kenya stress the need for the publication of newspapers in local 
languages to maintain literacy. ап hi United Republic of Tanzania points to the need 
for reading materials su orting, for example, agriculture. Jamaica states that the use of 
Tadio and television in Pal has increased the demand for reading materials. Nigeria 
Mentions school libraries and states that in-service training is given to teachers in the 
ibraries. Kenya has established libraries 1n all 


management and organization of such l 
ajor towns. 
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i ing, however, that most countries feel a need for textbooks and 

18068 есета to improve the literacy skills of their peoples; science and 

oon tea E rarely mentioned. Some countries state that textbooks are provided only 

(equ qs tongue and mathematics. The scarcity of textbooks and other reading 

en erais is often appalling. For example, the experimenta! school system in Colombia, 

TA nueva, has produced significant textbooks, but it is anticipated that the 
country can only afford five sets per class. 


While reading materials like books are used in science and technology for storing and 
retrieving information, most simple audio-vi i 


‘ot aware of the possibilities of junk’ — 
this is the term they used — and not trained to us 


are essential as they can provide pi 


Few countries have provided data o 


and technology at the primary level, and an Educational 
Resource Centre Network has b i 
with technical services. 


te communication systems. All of 
i nomena and objects of study. They 
are rarely included in primary school courses, however. In the Study of educational 
trends, quite a few countries reported efforts in this field. 

The most commonly used of these technologies are radio and television, primarily the 
former. They have two main uses: to Support teaching in the classroom: and to facilitate 
distance education. In developing countries, great expectations are placed on literacy 
training and other forms of general education based on these media. 
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In African states like Ethiopia, Guinea, Kenya, Nigeria and the United Republic of 
Tanzania, radio broadcasting is used in the primary school or to promote and support 
literacy. Ethiopia states that more than 5,000 schools receive radio programmes. In 
Kenya, radio programmes cover general knowledge, health and nutrition, the environ- 
ment, etc. Over 50 per cent of all programmes of ‘Voice of Kenya’ radio are of edu- 
cational value. 

In South and Central America, there is a wide range of uses for both radio and 
television. In Argentina, ‘La Telescuela Técnica’ has transmitted both general pro- 
grammes and programmes on science and technology in the country and on industrial 
technology. Since 1977, an ofiicially subsidized programme for the improvement of 
Science teaching in primary school has been operating. Distance education at an 
advanced level exists. Chile has created packages for basic education, and also sends 
Programmes to provide vocational education using self-instructional textbooks. Co- 
lombia provides literacy training, primary education for adults and more advanced 
training via radio and television networks, while Cuba uses the latter for training in 
different subjects and for the teaching of communication skills and proper behaviour. 
In Mexico, the main aim of radio and television courses is adult education. Secondary 
€ducation courses are also given, however, particularly for remote areas where second- 
ary schools have not yet been built. Jordan and Mauritius find that radio and television 
Promote self-education and, accordingly, they accord them high priority. — { 

Poland states that the new educational plan takes into account co-operation with radio 
and television networks. This results in programmes designed exclusively for primary 


i i i i dia. In the 

school pupils. Hungary has also established close co-operation with these те 
USSR, special centres prepare television programmes for schools. They are only con- 
he child’s sphere of experience and promote 


Ceived as aids, however, used to widen t D : e n 
positive ТЕ Т he German Democratic Republic, radio and television ei ome 
used for educational purposes. They are intended as instructional resources and do not 
Teplace th [ 

There E posed countries which do not use at least the pa cxi one TE 
tional purposes, and even regular programmes for the eel a qs e ci n ren 
With a fund of information. The Federal Republic of Germany finds that ıt 1s possible to 

subjects, but it must be taken into 


use children's experiences in the teaching of some t 
account that they ret get much of their knowledge and experience from the mass 


media. Certain problems have been encountered. Radio ur psi ev pei pro 
Vide a passive educational situation unless followed up by t pens In Du art: " 
little radio and television time can be devoted to each schoo lar dede pedes px 
the world there is no electricity, or the power supply i$ i sn Es Gut T у 
example, Nigeria, Sri Lanka and Zambia. The latter country а Зо р 


People have an organized system of listening. к s 
odern аман 8] aids ae also reported. In the dccem sco gm ше 

cou available, particularly at an advanced nga o mputer science. Japan re ort 
Countries, microcomputers are used in the teaching of co! р а aa р fil a 5 
that video discs have been introduced experimentally gine emi D ORA CSS 

lieved that they, linked to microcomputers, will become s iR Toal for ш 
Finland sees the use of computers as an important moms towards the individualization 
Of education and in remedial and special education. The Republic of Korea states that 
the use of microcomputers for educational purposes is being tried out. Ireland has used 
Computer-assisted learning in remedial education. In Denmark, this new еро is 

eing developed for special education. which may lead to quite new К es in 
Primary education for pupils without handicaps. In Jamaica, computer-based instruc- 
Uon is being studied by ministerial committees and introduced to teachers and teacher 
tTainees, 
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Computer technology and use is also a field of knowledge introduced in primary 
school in a number of countries, for example, Australia, Cyprus, Finland, Japan, 
Sweden and the United States. In Japan, only a few primary schools have their own 
computers, but they are very common in upper-secondary schools. Cyprus has intro- 
duced microcomputers experimentally. Sweden has taught computer technology and 
use for more than ten years on an exprimental basis. 

Even still more modern audio-visual aids are reported by a few countries. The United 
States mentions the interactive video disc, communication satellites, microwave radio 
systems which allow two-way communication, video-texts, interactive television and 
educational telephone systems which link several localities. Japan has videotexts for 
classroom teaching on a wide scale, and Sweden reports text telephones for the teaching 
of deaf people. Australia has a loan video system for education. Some countries, besides 
the United States, mention the use of satellite communication for educational purposes, 
for example Australia, India and the USSR. In most cases its use is delayed for political 
reasons, however: such satellites allow transmission to several countries at the same 
time and may lead to the undesirable spread of information. 

Teaching methods based on the use of the new media and teaching that deals with the 
media themselves are both expanding fast, partly due to the fact that hardware items, 
like computers, and the accompanying software are becoming fairly cheap. The use of 
advanced technologies for educational purposes is generally found to have advantages: 
they allow the teacher to do his work better, they extend education to remote areas, they 
may raise the quality of education by calling for better textbooks and better teacher 
preparation, and they are fairly cheap if used on a large scale. On the other hand, they 
have considerable disadvantages: the initial investment called for is high; many people 
resist their use since it is not the ‘right education’; large-scale dissemination may 
endanger local and even national cultural features; and distance teaching does not 
always уне caer ШЫ. n is generally agreed that the tcacher cannot be 
replaced, e application of advance : 
training on his part M be of any use. ed technology calls fr a very ign level of 

The introduction of advanced technology as an object for teaching has also met 
sometimes with resistance; quite naturally it confronts the same attitudes as advanced 
technology in society. There is some danger to science and technology education if the 
training in, for example, computer technology becomes too dominant in primary 
school: the school system and the individual school may be inclined to reduce the 
teaching of more elementary science areas and try to skip a stage in technology training 


by turning directly to advanced materials. Even in an advanced soci 3 iS 
learn to understand basic facts and pro ociety, pupils need 


: cedures, and to use tools à h- 
nological work. On the other hand, computer tec! and do simple tec 


hnology will soon beco: essit; 
for almost any young person who wants a job in an advanced society. me a nec y 


Out-of-school activities 


Education takes place outside schools as well: in homes; in playgrounds: during visits to 
workshops, factories, museums, eic.; and in other places where children ша e 
rience. It has long been recognized that the school System should make us ES 
experiences and try to co-ordinate them with those gained in school. In a epose tothe 
International Bureau of Education’s questionnaire on an appropriate introduction to 
science and technology, the United Kingdom pointed out that in a highly developed 
country there is a wide range of commercial and domestic activities which encourage 
science and technology training. 

The group of experts on the incorporation of science and technology education in 
primary education [47] also stated that in many countries there is a rich variety of 
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out-of-school activities related to science education: field or environment study centres 
for children; school farms; science fairs, exhibitions and clubs; and studies of the night 
sky. They also stress the teacher’s activities as a co-ordinator, stimulator and adviser, 
and the fact that specialists like agricultural extension agents, directors of study centres 
or scientific advisers may be involved. Finally, they point to the importance ofthe mass 
media and other attempts to popularize science. The teacher must capitalize on knowl- 
edge acquired in this way. 

The development of practical work as an esse 
Chapter IV, offers another means for strengt 
out-of-school activities. This has had conseque 
system operates. As was mentioned in Chapter IV, many countries report that such 
Work forms an essential means for technology training. A document for the thirty- 
eighth session of the International Conference on Education [29] relates various 
arrangements for liaison between education and the world of work: management com- 
uS representatives from working life as consultants in governmental education 
ni mmittees; consultation with such representatives; consultation with workers' orga- 

izations; participation of local enterprises in the management of schools; local edu- 
cation committees created specifically to promote co-operation between education and 
Working life, and so on. In these circumstances, it is to be expected that some kind of 
Co-ordination takes place between teaching in school and training given in enterprises; 
in a country with polytechnical education this is a cornerstone of the educational 
edifice. Science and technology skould profit from such co-ordination. 

Information about out-of-school activities of importance to science and technology 


1 
Was collected from Member States. л . 
Мапу such activities can be brought under the heading of exhib 
€ importance of science fairs and exhibitions, whether nationa 
Its of scientific 


to the sch 2 
: ool, where the pupil can see the resu й 
Occasionally be able to demonstrate his own, was mentioned by, for example, Argen- 


tina, Bahamas, Brazil, Bulgaria, Chile, Colombia, Jordan, Poland, Republic of Korea, 


Thail A d inter-school com- 
and and i Е] опей country even reported i 
Zambia ed cultural exploitations were referred to 


petitions, Visi ragri ere referred. 
y Bafamas Boiss purge ра ара others. Bahamas combined this with 
Visits to industries КЕГП». telecommunication buildings, naval ships and offices 
where computers are used, that is as part ofa systematic tour of different places of work 
Which can contribute to science and technology educations while Nicaragua mentioned 
Practical experience in agriculture. Visits to industries, factories = са productor 
Centres were referred to by Australia, Bahamas, Cyprus, the Federal Republic of Ger- 
егтейцо Dy Аш helles. Out-of-school excur- 


many, Gab ico, Paraguay, Peru and Seych 5 
Slons EE е M Finland, ee ursions to the neighbourhood and visits to 


commerci 1 О 5 ts by Spain, and educational tours by Nepal. 
чүк ышын eal A e Netherlands, Switzerland and 


ralia, Mexico, the Ме lan 
the United States, while the Netherlands reported that special school museums exist in 
€ country, Paraguay made reference to visit 


ntial part of the curriculum, discussed in 
hening science and technology through 
nces for the way in which the school 


itions and excursions. 
1, regional or internal 
activities and may 


s to other cities. 
articipation in work-related activities Was reported by а preti ae 
Tts and crafts are often considered related to technology, and some of the out-of- 
School activities mentioned are closely related to the arts and crafts subject in school. 
us German Democratic Republic drew attention to handicrafts and construction: 
angladesh to arts and crafts with an agricultural bias; Nigeria to arts and crafts as well 
as to clay modelling: and the Central African Republic to welding, pottery, woodwork 
and other crafts Mead alor pre-vocational activities were reported by, for example, 
Igeria, Cameroon. the Central African Republic, Ethiopia, Jordan, Luxembourg. 
auritius and Pera. Algeria and other countries stated that science and technology 
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training in school is supplemented by extra-curricular activities or participation and/or 
voluntary work involving productive and socially useful activities. Workshops are said 
to exist in Chile and Mexico. Agricultural work or other work on farms was reported by 
countries like Bangladesh, the Central African Republic, Madagascar, Nicaragua and 
Seychelles; in the last-mentioned country it concerned a school agriculture project. 
Gardening was reported by Bulgaria; tree plantation by Viet Nam; cooking by the 
United Kingdom; and work in the home by Madagascar. 

A few countries referred to nature study. Colombia, the German Democratic Repub- 
lic, Mauritius and Nepal found it important that children should observe the environ- 
ment, and the Netherlands organized leisure-time involvement with the natural envi- 
ronment. Poland and Bulgaria mentioned work for the protection of nature; the United 
Kingdom reported nature trails and field work during holidays; and the Netherlands 
described trips to biology centres where lectures are given. 

Games and other leisure-time activities were reported to be important to seience and 
technology education by a series of countries. The United Kingdom mentioned com- 
puter games; the United States referred to minicomputers and stated that their use in 
the home is beginning to have a marked impact on the learning of the elementary school 
child. Ireland pointed to home video and microcomputers; the Republic of Korea to 
computer training courses. More commonly used media like television, radio, the press 
and films were also mentioned by a number of countries, for example, Argentina, 
Australia, Bulgaria, Cameroon, Colombia, Ireland, the Netherlands, Nigeria, Paraguay: 
Peru and the United Kingdom. In most cases, television was considered 45 a 
important. The German Democratic Republic mentioned particular journals, pom 
and radio and television programmes with scientific and technological content. AMO 


other answers can be reported those fro igeri F ts; Lux- 

m Nigeria — toys and play instruments; 
embourg — photography, enamel work, weaving, etc.; and Argentina — photography 
and computers. 


The last cluster of out-of-school activi 


al and 
For obvious reasons, this summa 
technology education does i : 
not give ive pi i OT cati 
only show that practically АП Soe comprehensive picture of the real situation: “atin 


ed the 
| d effects. It can also be assum sv in 
the home, incidental instruction by ad na dor witir science ang wae bd 
learning by watching others at play or wot MS d via difieren! ma ga 
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EDUCATIONAL ADMINISTRATION 
AND EDUCATIONAL ORGANIZATION 


To give a true picture of the system of educational administration in a single country isa 
Considerable undertaking calling for extensive research concerning the institutions 
involved and their relationships. It follows that such an undertaking concerning several 
Countries is not possible in this context; the present authors must confine themselves to 
identifying some common trends in the majority of Member States and detecting points 
where they differ. Even this task meets with difficulties since the available material 
from countries is very uneven. 

A study of school organization offers less difficulty since data are usually available and 
definite trends can be discerned. A problem, however, is that there are so many aspects 
of organization that a choice must be made. In this book we will therefore confine 
Ourselves to the organization of classes, since it is felt that this influences the way in 


Which the schools execute their teaching duties. 


Educational administration 
said to be centralized, that is, much power is vested in 


Certain school systems are p 
a board of education or some other 


central authorities like a ministry of education, a bi Ж: 
ody, while others are classified as decentralized, which means that local authorities or 


even the schools themselves have taken over a large part of the responsibility. This 
dichotomy is not a true one, for even in the former case a great deal of authority is 


Usually dele; egi local authorities, and, on the contrary, no system of 
gated to regional and lo кеа тога number 


educational Pis Sen ized. Th 
administration is completely decentralized. 
eon tries which are rather highly centralized while a number of others can be 
Sidered typical examples of decentralized ones. 
n all countries there is a hierarchy of administrative bodies, from the central gov- 
omen via the ministry of education, through a series of regional and sub-regional 
Offices down to the local board and finally to the individual teacher. The names differ, 


ut the functions of these authorities do not vary very much. А typical description of 


Such a system is provided by the United Republic of Tanzania: 

Atthe nati : i i d within the Ministry there is 
t 1 inistry al Education, an 

a Di ional level there isa Ministry of Nation Regional Education Offices are 


Irectorate of Pri i ded by a Director... 
mary Education headed by a à 
Ponsible for estin in the regions. They are the spokesmen of the Ministry of National 


Ucation in А strict levels, there аге the Divisional Education Co- 
d the e district levels, А : ^ 2 
ordinators, — Al ESSI ae яй аге Ward Education Co-ordinators. After this level, it 
goes Straight to the schools where we find head teachers/headmistresses and teachers... 


lways takes pl iti i 
e place. А Е tween authorities at the dif- 
ferent ley 2Y Of showing how duties are distributed б examples and then to discuss 
th cls is probably first to show a number of B7 decentralized educational 
“CU us start with a few countries which claim 10 have 
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Sweden has three tiers of educational administration with clear definitions of their 
responsibilities: the central educational administration, common to the whole country; 
the regional or county administration; and the local or municipal administration. At the 
central level there are the Ministry of Education and the National Board of Education 
with different functions. The former isa political authority which prepares the national 
education budget, formulates laws, studies educational reforms, makes plans and issues 
ordinances. The latter is an administrative body under a Director-General, and is 
probably more important from the point of view of the present book. It interprets 
educational laws and governmental decisions, and has executive power in this respect. 
It is responsible for the development of educational content and method, for example, 
syllabi, curriculum guidelines, regulations about teacher qualifications, educational 
research and development work, and so on, and it makes sure that resources are used 
efficiently. А 

At the regional level there isa county board and inspectors. The board has supervisory 
and advisory duties; it carries out regional planning and co-ordinates local planning 
work performed by the municipalities, and it inspects schools. It also organizes some 
research and development work and, in addition, co-ordinates teacher in-service train- 
ing and exerts certain control over money paid to the municipalities. At the munici- 
pality level there is a local education authority. It is responsible for the use of funds 5 
the local level, for the employment of teachers, and for the building and maintenance o 
Schools. Curricula are established by schools within the framework given by the 
National Board of Education, and funds are distributed in accordance with agreed 
regulations. A great deal of authority is vested in local authorities which run the schools. 
In spite of that, the Swedish primary school system is extremely homogenous. The 
National Board of Education, working on behalf of the government, issues general 
guod which state the frames of reference within which other authorities may 
act. 

The administrative system in Finland г 
decentralized. Decisions on the 
ment. Educational and 


land resembles the Swedish one, although it is m 
principles of educational policy are made by Par! е 
cultural affairs are under the Ministry of Education, which ! 


istered by two boards at th 
and the National Board 


) Overall planni n ies are t 
development of educational curricula. P'anning. Among their other duti 


Under the central government are the inci ors. 
А Provincia overn! 
In each ofthe eleven provinces there i 1 governments headed by g 


is a school council, appointed by the municipal counci mun 
EE А ni to 
cipalities, but 30 per cent belong to the State, whi cil. Most schools bE one f the 
costs for municipal schools. 
Colombia has decentralized a number о 
cation is a national duty. The nation is f ; depar 
ments, authorities, districts (including th "Ua ear Opes б 


€ special distri А the Wn. 
School system. Teachers are appointed by edu district of Bogotá) and Ва! 
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education i ini х 
(Comis те апі supervised by these education secretariats, while the 
tue шо Education gives technical assistance to enable them to develop 
ized but па policy Cupica, however, are developed by the ministry and are central- 
methodological 8 provement in and implementation of curricula, the introduction of 
Г ro eot es the evaluation of the curricula, teacher in-service training, 
ordination oce tan : aga 0 of educational materials, the supervision and co- 
eR USQUE p a for non-formal and distance education, and other functions are 
responsibility of perimental pilot centres in each district. Co-ordination is the 
Ther a separate division at the Ministry of National Education. 
e are many countries which have a centralized educational administration. 


е ; й 

gone States that her primary education system is highly centralized. It is headed bya 
district чыга by two inspectors general and by an inspectorate stationed in four 
: ices. Appointments, promotions, transfers and disciplinary matters concern- 


In 1 4 
8 primary education are handled by an independent body appointed by the President 


oft А - E eds 
he Republic — the Educational Service Commission. Every school has its own 


Sch n 
ined Soir: appointed by the government. Syllabi and timetables are centrally 
accordin ) evertheless, teachers are expected to differentiate the curriculum content 
The R g to the special needs of the school. 
Mae oie of Korea states that there is a de facto centralized system. The general 
es and responsibilities of primary education are stated in the Education Law. 
education is nominally undertaken by the city and 


f education. However, their capacity to manage and 
and in respect of 


admini Reber vase хук A 
minister education is slight, both from a financial point of view 
tion is the institution exercising 


does not h c t ministrative board of education 
ave sufficient financial independence to be autonomous. Educational pro- 

ry, and the local boards are 

f salaries and other 
rimary education 


Curri: 

rriculum through the Curriculum Development Centre. 
ized educational admin- 
educatio, ws and acts regulating 
Council SENS passed by the country's supreme y, the People's Chamber. The 
instituti of Ministers is responsible for the centralized planning and management ofall 
govern ions of education. It prescribes the content of the work and the structure of the 
the in ey bodies or ministries which are in charge of d 
schomtiVidual sectors of education. The so-call secondary schools (ten-year basic 
compen are under the Ministry of Education, and, at the regional level, under the 
б е local education bodies, which have to report to their superior governmental 
betwee, There is a uniform set of school regulations which governs co-operation 
trade еп headmasters, teachers, educators, parents, youth organizations, enterprises, 
School 12083 and other groups participating in the education of young people. At the 
Sultatiy evel, the headmaster of the secondary school co-operates closely with a con- 
entire ч Бойу — the educational the ses] — and with the parental advisory council The 
respon: eaching and technical staff is subordinated to the headmaster, who is fully 

sible for the running of his school. 

might be that there are great similarities 


The Н 

first impression gained from these cases At petii 5 
1 central administration and a successively less 

hat another trend also emerges, 


etw = 
поме рше with a very importan. 
ha werful regional and local one. It is hoped, however, t а 
тақ у that in some countries real power is vested in lower-level authorities, power to 
e important decisions without having 10 consult higher bodies and without having 
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to obey detailed rules and regulations which turn them into mere executive-level 
agencies. с 
The notion of centralization versus decentralization should be seen in relative terms: 
although some systems are more centralized than others, there are always some func- 
tions which are under the direct control of a national or — in a few federal nations — а 
state government. The distribution of power and responsibility takes different forms, 
however. Generally, overall planning and development of education as well as the 
Grafting of guidelines and the determination of required qualifications for teachers are 
nearly always handled by the central authority at the national or state level, while the 
day-to-day administration is a matter for the local administration and the schools. 


ial resources; operational plans 
соя of different bodies; ап 
: д : t utan : ея 
policy and is responsible for: regulations; methodological 011805 the peerage 

procedures; technical advice; training of teachers; guidance; standar 


isi inci research; ialize 
supervision; and so on. The provincial and 1оса1 Offices Erud = nen oe 


at they function properly. In Iraq, 
onsibility of the Ministry of Local 


YleiteliveriesistenR 
Rule (local administrati me 
Provincial пас а All funds for this programme are administered at th 
istry of Educati y the Director General of Education, who is responsible to the Mi E 
the Council OPER. All policy decisions, whether short- or long-term Ones, are ex 
Tepresentatives Me pen which is chaired by the Minister of Education and gr 
Are there an o al ministries and bodies concerned with the educational process. 
country prese у obvious reasons for differences between countries? Although each 
offered, a few ts a separate case and no general explanation of differences can be 
Of the nation E ОДО can be made on the effects of the general political structure 
ad б о graphical AN in which funds are collected and distributed, and on historical 
in many пыт of countries are federations of states, which may enjoy independence 
the federal pects. This means that the central authority is shared in some way between 
government and the state government. There are several ways of doing 
ustralia i 
LM Md nation. The government of the six states and the Northern 
evel and includi e major responsibility for education, particularly at the compulsory 
territory operat ing administration and funding of primary education. Each state or 
Territory, for Wi its own system of primary and secondary schools, except the Capital 
are many no ich the central Australian Government is directly responsible. There 
authorities pé, sedat schools in the country, usually administered by church 
enerally ке they must meet government requirements in order to be registered. 
‚ Schools in Australia enjoy a great deal of autonomy. Most state education 


depart 
m $ Я тета : 
ents have established regional administrations, which are responsible for mat- 
f staff, and which are overseen by 


ters li А 
ke planning, school buildings and deployment о 

i ntral curriculum unit which provides general 

tems encourage school-based curriculum 

onsiderable community participation in 


oviding education for children depends 
i blic schools is the 


he operation of the pu t 
1 districts. The latter have taxing 


Tesponsibi]; 
nsibility of approximately 15,300 ical 
resource: la within state guidelines and determine 
govern: s are expended. Standards for teacher education are generally set by 
Uc s accrediting associations. Each state hasan educational agency which 
agencies e for overseeing public and, in some cases, private education. These state 
Oards er issue teacher certificates and set the minimum curriculum standards. The 
Some stat education that govern the local school districts are usually. elected, but in 
Policy wi es they are appointed by a The boards determine educational 
executive na state guidelines. They act through а superintendent who serves as chief 
Ocal boa, ree and provides leadership to th the teachers and others. The 
Tequirement and superintendents m c within state laws regulating graduation 
Nother ha salaries, health and safety, eee Á 
Onstitutio ederation of fairly independent states 15 igeria where, according to the 
Teport of the ety education is the responsibility of the local government. The 
the Nigerian government to the Whirty-ninth session of the International 


Onfer, 
e 
nce on Education states: 


non. 
is re. 


e governments of the Federation with the 


Whi 
ile pri 
edera] M education is financed mainly by th deration 
See aD contributing the Lion’s share, the day-to-day administration is the 
qua ity д ility of each Local Government with the States Ministries of Education maintaining 
ontrol 

eS Е, A ; 

tate Ministries of Education, most of which have spect 


al sections dealing with primary 
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education, have the responsibility of evolving appropriate education laws for the State ш 
compliance with the National Education Policy set by the Federal Government. The Minis- 
tries are also responsible for inspecting primary schools supplying them with books and 
stationery; administering them as well as conducting the end of primary education exami- 
nations. 

In most states, the authority for primary education is decentralized to local education offices 
in the Local Councils or Local School Boards/Teaching Service Commissions. The Local 
Governments are responsible for the employment, welfare and discipline of teachers. 


Talizati Я x 
central or district government allai process is often the handling of funds. If ш 


i A ist i H { егп 
Europe. In this way special needs Бш 5 exist in most countries outside East 
The stress given to the diffe 1 


the shoulders of the states. The same may be : és 
З ч the tions, 
although a country like Austria stresses the fed case with other federal na 
countries, whether measured by population or area, pl a 
? : ar » Pla on: 
and local educational authorities than large ones, ich ce Breater stress on the regic 
and which are often heterogeneous. This last ch 
bourg has a highly centralized system where the gov in 
каза : ernme: i ation ! 
detail with its structure and programmes, trains teachers sa ee a in 
her next-door neighbour, Beigium, is much more decentralized, It may also explain W! 
countries like Israel, Norway and the Netherlands have a weak Gaon or local orga 


аг 
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nization. On the other hand, a very strong three-tier organization exists in small 
countries like Sweden and Finland, but weak sub-national authorities in the United 
Kingdom. 

Decentralization of the administrative function is becoming an almost worldwide 
trend, influenced as much by a call for increased efficiency and adaptation to regional 
and local conditions as by a will to let new groups of people accept responsibilities for 
Phenomena that concern everybody. Often, however, the distribution of responsibility 
Stops at the district level. Latin ‘America seems to present many examples of this 
Particular trend. 

Argentina, which has a rapidly growing population withi 
decentralization on a law of 1978 expressed as follows: 


The provincial states will have the prime responsibility, within their respective jurisdictions, 
for the provision, administration and management of the education system at pre-primary, 
Primary and secondary levels.... They will also supervise private education. 


In Chile, where the country is divided into three regions, the Minister of Education 
delegates to regional ministerial secretaries of education functions like the planning, 
supervision and evaluation of educational activities in accordance with national goals 
and objectives. There are also municipal education authorities. Countries like Sri 


nka, France, Kuwait and Peru have regionalized a great deal of administration, 


according to reports. ) 
Оп the other hand, many countries have gone a step further by strengthening local 
education authorities. This is the case with Sweden where, as was seen, local anthonis 
even employ teachers, perform local planning and modify curricula. This is 2 nee 
the Central African Republic, the Federal Republic of Germany, mi d 
imbabwe and other countries, where schools are given greater freedom to usum ^ 
act than before. In spite of such changes, education is still a highly centralized sys 


most countries. 


п а vast area, bases her 


Class organization 


endi this heading will be brought togeth 
Фау influence the ability of a primary R 

aching: the grouping of pupils into classes; the length of tae 
School calendar; and the pupil/teacher ratio. These features a у ш A 
Of what is considered good for the pupil, and occasionally the teac "en 


i tries which are 
ne i i many schools in count 
v аво er де cae that is to say: classes with more than 


Now high 1- 1 
One puso QM ару ашаа (school only three days рег ven a dun 
School year with уа ar during harvest time and other busy' seasons; 1 Ty a > 
classes, sometimes calling for pupil-monitors. These features have now a, ces vod ай 
disappeare. dirom M VEO d countries as their economic situations ac improve and 
as responsible Subs Ics have become aware of the need fora better class organization. 
П other i ive. А 1 
"m rai E a жоп ts sti ell documented educational problem. Studies of 
the effects of class ean! ouping in school are very common [46]. In connection with 
е Swedish school Б амач {һе 19505, extensive studies were carried out, for example, 
Y Marklund [44], Svensson [79] and Dahllöf [10]. Many studies are also referred to in 
he han BS DIES [15] and Anderson [2], which have been mentioned before. Tt 
an be conclude, dihat he heterogeneity ofa class hasa negative effect only ifit is rather 
exaggerate d, and that factors like the size of the class are important only in rather 
Xtreme cases, as when the class exceeds forty pupils. 


er a number of organizational features which 
ide its pupils with efficient 
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determined on the basis 
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Although different countries define the concept of primary education in various ways 
concerning the number of grades and school entrance age, there are great similarities in 
the way this level of education is structured. All over the world, educators seem to 
divide primary education into grades which correspond to one year of study. Repetition 

of grades is often common, but it is always considered an abnormal phenomenon, and 
non-graded schools are rare. 

Another similarity between countries is that the teaching unit considered normal is the 
single-grade class. This class is also, in principle, age homogeneous, but pupils may 
have delayed their enrolment in school or may have repeated a grade, which means that 
age heterogeneity becomes a pronounced phenomenon in many countries. In most 
countries there are schools which practice so-called multi-grade or split-level class 
systems, which means that pupils from different grades are taught together in the same 
room by the same teacher. 

Cyprus distinguishes between one-teacher schools, two-teacher schools, three-teacher 
schools, and so on. In Greece, France and a few other European countries there are 
many one-teacher schools, and school sizes vary considerably. In Malaysia, there are @ 
few classes with two grades, but in Sri Lanka such combined classes are common in 
rural areas. In the Republic of Korea, 2 per cent of all classes have more than one grade, 
usually two, but in India, 35 per cent of all schools have a single teacher and two-thirds 
of them only two. In Nepal, Thailand, Tonga and Vietnam, multi-grade classes exist. 
Among the African States, Ethiopia, Madagascar, Rwanda and Zimbabwe report SUC 


multi-grade classes, and the Central African Republic mentions that one-teacher 
Schools are common. 


M edi е lo from which information is available report that Pus 
sch multi-grade classes, Oft i цеске 
unitarias), and this is also [od] i су te 
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ilt-grade schools with a single room are very common э 
rural areas. А common ion in these countries is made between: campiei 
а s in each grade; incomplete schools not prov! 
teaching in all grades; and schools with one (or two) teachers. In the new rural e 
е differentiation has been abolished altogether. The 


: eviations fi А A 
that the multi-grade system is 1 Tom the system of one grade per class T is 
means for a poor country to 


Multi-grade teaching has been recommend 
tions. i 


normal <; typ" 
of multi-grade ones, and in some schools ope e Brade Classes thare arg ae . ith 
team teaching and several grades working foal, 3 cu к, or e 
| " es Г " 
miene with team teaching specializing in certain sub; sae ds Peri a n 
EE Open classroom Systems are also Tep ects lor example; ; 
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m calls for open classrooms and diversification into 
(sports areas, laboratory areas, multi-purpose 
hool life where classes and groups (with their 


San Marino, the new school syste 
educational areas within the total space 
areas, etc.). This creates a centre for scl 
teachers) can work together. 
China reports three types of esta 
teach only Chinese language, mathematics, general kn: 
part-time schools (half-day. every-other-day and mol 
nines language and mathematics. Mixed classes wit 
xist. 
ss isto combine age homogeneity with 


The idea behind the system of one grade/one class is tc i hor Ly wit 
training level homogeneity. There are. however, variations. Differentiation by ability in 


sufficiently large schools has been mentioned ina few cases; obviously, this is always the 
case in special schools and special classes whenever they exist. Ability-homogenous 
classes as a more general phenomenon are reported by Malta (where the system 1s said 
to be practised whenever possible), the Netherlands, Belgium, Jamaica and other 
countries. Advanced-level classes are found in Czechoslovakia, and classes formed on 
the basis of academic standard in the Republic of Korea. An age differentiation within 
the grade is reported for large schools in Brazil. Sweden allows non-graded classes to be 
organized for grades | to 3 on local initiative. The Syrian Arab Republic reports that in 
areas with few inhabitants a difference of two years from the official age for entry into 
the system may be permitted. In spite of these exceptions, it must be concluded that the 
Picture emerging from these data is one of relative homegeneity: single-grade classes in 
densely populated zones and multi-grade classes in areas with scattered popu- 


lations. 

A few of the phenomena which might influence the efficiency of the school systems by 
determining how much time the pupil spends in school do not, 1n fact, vary a great deal 
between countries: the length of the normal school week; the length of the school year: 
and the school calendar. The normal school week is almost everywhere a little over 20 

Ours, although it may be divided into periods of different lengths in different countries. 
Variations between grades may be considerable, however, lower grades havinga shorter 
School week, In Denmark, there is an increase from 18 to 30 periods between grades 1 
fit 7; in the Federal Republic of Germany andon from 20 to 27 or 28 between the 

irst and Я Н еп from 20 to 34. х 

Тһе е rte lese ae in ae Short ones are those in Rwanda (30 weeks) 
and Turkey (31 to 34 weeks); long ones those in Tonga (42 и Ѕап и (220 
days) and Austria (42 to 43 weeks). Ge! eaking, slightly longer school years 
“The a found in cool wel tha i дыт. The school year starts in the early 

s * H 

autumn s a ейгш usually ӯ ре of the following pomme Um pens BUE 
Summer vacation tee summer Starts at different points 0 time in * prent pi s Е 
the world, the school may start in February Ог March in the southern emisphere, ani 

in August or sedeo mite northern one. Consideration seems iid to be paid to 
Phenomena other than the season, even though a few countries а к vannin 
Examples of the latter are Nepal, where the school year usually starts 1n her rar in 
colder areas in February; and Argentina, where the year stretches pa an yn er 

and early December. еер in col ett red Arm "i зова] ae 
пай, Chile, Nigeria and Paraguay, шеб. Es in iod о pans ofthe 
tions. Colombia has two different calendar- ; ber; in the southern and 
Country, the school year is between February and pim iis M ioo] year ends in. 
Western areas it is between September and June. In Tur UT T has wo calendars 
mid-May in rural areas, and Jun pan ones. Switzerland has r 
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While it is unlikely that these organizational details will have any great effect o 
outputs from the school system, there are other phenomena which do: the shift schoo 
system and the large pupil/teacher ratios found in some countries. Schools with two 
shifts are reported by many developing countries; multi-shift schools exist in Argentina, 
Egypt and other countries. Such schools are usually found only in urban areas where 
lack of buildings and plots to build new schools make it imperative to use existing ones 
to the utmost. The system has extremely negative effects: the school week becomes 
shortened, sometimes to only half the normal time, and it becomes impossible to use 
the schools for extra-curricular activities. 

The pupil/teacher ratio varies considerably betwee: 


ey and the United Republic of Tanzania. Very 
countries, with rural schools usually having smaller 
classes than urban ones. 


Many ‹ у in Western schools some time ago can пом be found in 
schools in developi i 


Consequences of the administrative and organizational systems 
There are differences between the administrative systems in Member States, but there 
seems to be a common development in i i i 


education change and that schools will 
munities. 


-grade — the normal 
àn optimum situation liem increased 
» Opportunities for ecialize 
‹ -achers can handle all dsann ve^ qon The 
situation is less favourable in multi-grade classes, which are usually both badly equip- 
ped and badly staffed. Although most poor countries present timetables and calendars 
very similar to those in richer ones, there are differences, and Studies like those by the 
IEA group [26] indicate that there is a direct relationship between the time devoted to à 
subject and pupil achievement. The situation is made wore by the fact that many 
pupils in developing countries are offered inadequate facilities for doing homework and 
do not receive help from parents; absenteeism is also common. Shift schools are 
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particularly unsatisfactory in this respect. Although a large class might produce results 
comparable to a small one, increased size makes laboratory work, training in work- 
shops, and other features of modem science and technology teaching less efficient. 


EVALUATION OF PUPIL ACHIEVEMENT 


Evaluation of pupil achievement in primary 
inform teachers and others in t 
as to take the necessary steps for impr 


the school about the pupil’s abilities and performance, 
he/she can improve himself/herself, if necessary; (d) to diagnose the pupil for special 


placement or treatment; (е) to select the best students for further education or for jobs; 
(f) to evaluate the curriculum or the teacher in order to make improvements, (g) to study 
the educational situation, for example, by means of research; and so on. Itisrare to find 
that a clear distinction is made between these aims. In most cases, it seems as if the 
School systems try to use the same evaluation data for all purposes. 


In most Member States for which information about the evaluation procedures is 
available, the assessment ofthe pupil is determined by the individual school. There are, 
however, a number of cases where examinations are organized by a higher body. 

In Thailand, the final examination at the end of the primary cycle is set by a district 
committee, and in Nepal and Nicaragua, it is organized by district offices. In Ethiopia, 
Mauritius and Zambia, there are national examinations at the end of the cycle, and in 
Uganda, a primary leaving examination in four subjects in grade 7. Sri Lanka and 
Bangladesh have competitive examinations at grade 5 to determine those students who 
will be admitted to ‘better’ schools and receive scholarships. . 

Nation-wide examinations at the end of grades 6 and 9are mentioned by Seychelles. In 
Malta, an annual examination in grade запа higher grades in certain subjects is held on 
a national level. In the United Republic of Tanzania, there is a primary education 
leaving examination, which is competitive and prepared by a National Examination 
oe In Egypt, the final examination is at the end of grade 6 at the governorate 

evel. 

Different techniques of assessing the pupils are reported: observation; questions asked 
by the teachers during classes; grading of homework: formal written tests and exami- 
ations: work samples ai d so on. portance of these techniques varies 


betwee: : k be ools. The assessment can have dif- 
п countries and in some cases i ion; 
ferent aims: initial diagnosis; formative evaluation; progress pact E SUIDA 
tive evaluation: as well as à nalyses of the characteristics and qua ets the pro- 
grammes and the teachers. There is a great variety of erat aei 2a a 
tries: frequent examinations during the year; permanent ees e ps Mas 
evaluation at the end of each part of the course eriodic or partial eval uation); mid- 
term examinations; end-of-term examinations; yearly examinations; final exami- 
siya and so on. 
a use of a particular m 
: 001 system. Therefore, a num 
ennie handle the evaluation and esto thea 
ormation supplied by Member State? D i i 

the {пуш meu the International Conference on Education, and the classif- 
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Most cou: Жк i M = hag pu A use of examinations. Typically. the examinations 
are written. even if oral and other types exist, and they are given after each course, at 


ng pupils puts а distinctive stamp on the 
les will be given of ways in which different 
and examination question. The data are taken from 

the questionnaire sent out on the occasion of 


ethod of evaluati 
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i ized 
regular intervals during the year, and at the end of the year. There is usually a formalizt 
System of converting examination results into marks. 


кш, A 
In Thailand, the different examinations are all handled by the schools. per pes 
tions and final examinations. The la 


that the pupil has 80 per cent attendance 


and achieves objectives for each subject at a certain level. Final examinations in grade 


are centralized at the district level. 


The evaluation of pupils in Nepal is by means of several techniques: бзен, 
homework, unit tests and final examinations. School authorities are free to assig 
different weights to different evaluation techniques. After completion of primary 

d examination. 


А : : 3 ring 
1 s evaluation for measuring pupil progress: work ET the 
Classes, Questions, monthly tests and yearly examinations. Promotion depends o 
results of these examinations. 
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between the Systems. To judge from the rn 

found in Cuba, Egypt, Guinea, Jamaica, ntries. 
€public, USSR and many other cou 

ems of a rather formal nature, but with some deviation from thost 

mentioned above, seem to be found in ies li 


occasional tests and exercises. Periodic evaluation. 
tinuous evaluation and by means of teacher Tatings 
evaluations are made on the basis of the Partial о, 
pupil development in different curriculum areas, 
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be flexible, integrated and on-going. It aims to measure 
d provide information. It uses diagnostic, 
hich form the basis for grade-level certifi- 


The evaluation in Peru should 
Pupil achievement, stimulate the pupil an 
initial, periodic and final examinations, wi 
cates, 
eae makes continuous evaluation through observati 
EX cachers. At the end of primary school, there is an exa: 

А, ion and Culture. 
узшш: to the data made available by Member States, examination systems in 
са untries could be characterized as more-or-less independent of formal tests and 
x ations, even if teacher observations and occasional informal examinations play 

arge part; this is true of Austria, Belgium, Bulgaria, Cyprus, Denmark, Federal 
Republic of Germany, Ireland, Japan, San Marino, Sri Lanka, Sweden, Tonga and 


others, 
са Bahamas, teachers keep continuous гес 
sed, but plans exist for national instrume! 


Placement test in grade 6. 
weden has continuous evaluation during primary school, usually without standar- 


dized tests. The teachers present their evaluations of the pupils’ achievements during 
individual discussions with parents. There are no marks in grades 1 to 6. 

In Bulgaria, teachers must evaluate the pupil’s knowledge, aptitudes and habits but do 
not do this in numerical terms, and the evaluation must have an educational effect. 
Parents are periodically informed about their children’s performance. No report cards 


are presented except for the end-of-year certificate. „уу ӨЙ» 

The standard evaluation method in Tonga is а final examination given at the end of 
Primary education for entry to secondary school. No certificate is given but a progress 
Tecord of each pupil is kept in the school files, and each teacher keeps records for 
assessment purposes. Periodic evaluation is made throughout the school year, but the 
E e varies between schools. 
whi эм are thus great variations between tho: 
B ch use many kinds of formal instruments гереа é 

ulgaria and Sweden where formal grading plays а small part and reports in forms other 
than marks dominate. The use of formal examination instruments 15 defended by many 
educators on the grounds that: they provide a means for safeguarding the quality ofthe 
System; they enable placement of pupils; they form a suitable way for reporting pupil 
Progress to parents, school administrato and they encourage pupils to 


rs and others; à 
Work. Critics of examinations point to weaknesses: they place the Momm on memo- 
rization and knowledge while modern schools stress understanding, app ecd in M 
areas and creativity; they direct the teaching towards examination pe а ide an 
meeting educational objectives; they disrupt the workin school; and they take up alot o 
lime. Furthermore, educational measurements like 


examinations and marks suffer 
from low reliability and often from low validity [80, 89]. It seems obvious that both 
inciple, based on facts; the 


types of arguments are, in prin use of formal assessment 
Systems with oral and written examinations leading to marking has advantages as well 
as disadvantages. The important question is whether the former are тоге important 
ene the latter. Many countries, particularly so-called Western ones, are using exami- 
ations an ; à 
ost d on bac rded at the end of НУ eee at 
Usually also means that the pupi for further Күз на em а p о 
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ons and periodic tests given 
mination by the Ministry of 


ords for each term. The evaluation is school 
nts for grades 3 and 6; at present, there isa 


se countries like Thailand and Nepal, 
tedly during the year, and those like 
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1 is accepted 
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competitive examinations for entry to the next higher level of education. In Egypt, those 
who succeed in basic education are given the Basic Education Certificate; those who fail 
receive an attendance certificate. A certificate that does not give access to further 
education is reported by the Central African Republic and the United Republic of 
Tanzania; in both cases there is a further selection of applicants. In Algeria a certificate 
is given at the end of compulsory education. 


TEACHER TRAINING 


Teaching is a long-standing profession, but systematic teacher training is a compara- 


of Education’s pre- > 
eE a : B : d 
technology in primary school. It is evident tha bout the introduction to science an 


The backgrounds of primary School-teachers 


a number of countries this post- 
ears, for ex; i 7 Я 
Hungary, Ireland, Jamaica, Luxembourg, Malaysia та rein Cyprus, ош 
reported by Argentina, the Republic of Korea апа Saudi Айы. wo to four Чон an 
weeks of practice by Belgium. There are a few countries whi va S yeas aper 
pre-service training at university-level institutions: two Yen digo О йу 
Uganda and the United Arab Emirates; one to two years by Algeria у d SIS vivons 
year by Ethiopia; and six months by Nepal. In a number of uid teacher 
training leads to a first-level academic degree. a 
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In many countri i as 
Р у ries, the entry requirement fc ining i 
intermedi for teacher training is i 
the шеше € кош) кеш essentially nine or ten yer of a p non 
БЕ E mple, Egypt (five years of teacher training), Nicara h e : 
ing), Bangladesh ( ‚ Nicaragua (three years 
(where basic si опе or two years of teacher training), М 
her econdary school traini d ng), Madagascar 
training insti aining an elementary pedagogy are give 
three A d Bahamas, Guinea and Seychelles (where the Hed adis "m ^s 
(where the "old" s и Republic of Tanzania (two years of teacher training) аиса 
practice), Pakist ystem means two years of teacher training plus one year of teachin 
grades 1 lod n. an (one year of training), and the Netherlands. In Brazil, teachers Re 
ve this background. Even lower background requirements can be found 


шю cases. 
aral NES к 
of orbs asa ue ped countries. Cameroon reports not less than three levels 
the entry бнт er that is, streams with different entry requirements. In Switzerland, 
în Uganda ih ment may be nine years of schooling or secondary school graduation. 
school and fas ds are several levels. China accepts secondary school, senior middle 
different ent me middle school graduates. In a number of cases, teacher trainees with 
The cioe pi ackgrounds receive different qualifications. 
fév but V coi of many unqualified teachers 15 reported by several countries. In a 
training o qn e try to remedy this situation by means of systematic in-service 
very habh П ^ whole, the question of teacher qualifications and teacher training is 
parallel azard. Different kinds of teachers often work side by side, as a result of. 
in the Mee or because the teacher training system has changed. The staffavailable 
seme a ing field is composed of teachers who have been trained under various 
teaching poe a period of at least forty years. While the requirements for entry into 
técelved trainin have become higher and higher, many long-serving teachers may have 
Unesco Saa that is inadequate or non-existent. 
countries тр e a study of the qualifications of primary-school teachers in а number of 
teachers Ape years ago [86]. While such training is almost the rule at present, 
the upper-seco " -level training were then rare in many countries. Teacher training at 
teacher traini : I level was still common. While few countries nowadays provide 
could still en at the lower-secondary level, it was quite usual until recently and there 
Weakness in tae such teachers in certain countries, which suggests а considerable 
While e system. Hp : 
prima: secondary school-teachers are always or almost always specialists, those in 
гу school are more often generalists, able to teach all or almost all subjects. There 
usually taught by specialists since the generalist 
them. This is reported by, for example, Japan, 
п taught by specialists; Nepal, where a few 
are specialists їп manual work; Mauritius, 
and so on. Other particular examples are 
music, home economics, sewing and 
eed specialist teachers by several countries. 
d by a few countries. Cuba 


е rare А 
achers specializing in some general subjects are геропес + И ; 
п: mathematics, Spanish and history, biology 


Teports several broai ializati 
d are: ializatio! : 2 
a geography, work areas Oc education, an re-school education. In Chile, there 
in (кс subject teachers in the upper des. In Spain, there are semi-specialists 
жы road areas: social sciences, mother tongue, foreign languages and pre-school edu- 
ion. In Ethiopia, subject teachers take over from grade 4. In the German Democratic 
v publics teachers at the lower level of primary school are qualified to teach German, 
4 athematics and all optional subjects, while those at the higher level are subject 
Pecialists. In Bulgaria. classwork in primary school is reported to be divided between 


teac k x 
hers according to their qualifications. 
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€, teachers in grades 7 and 8 receive Specialized training À 


ight-year school 
ic Republic with those in grades 5 to 10. In i hg udis reports 
in Turkey, Science teachers need university training in mir ical trate {oie able to 
that certain technology teachers receive supplementary tec veis in faculties fo 
teach in grades 5 to 7, while Turkey prepares technology and'crafismen ae use 
Professional and technical training. In many cases, technicians vet pe 
as teachers or instructors of Vocational subjects in primary б romoting science Sd 
In-service leacher training is reported to be the main е yeceiVetie wpe 
technology. The vast majority of teachers in many countries US Ed subjects а 
pre-service training that would enable them to teach new or res training can change i 
kind, and it takes а long time before the influx from enon n chnology education 
Situation, In-service training as a pre-requisite for science and te "- 
therefore mentio other subjects, but 
In Nigeria, these Subjects are taught by the same teachers as 
teachers receive in-service trainin 
Science and tech 


nology teach 
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1 eparation 0 
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Not much information is provided about the nature of the in-service vist, Paraguay: 

different Countries, but most Countries report simply that such eae he school year E 

however, mentions that primary School-teachers participate during i rea organize 

Courses, study days and pedagogical workshops. The Republic of Ko rogramm 

annual courses using special material. Guyana uses an emergency science p ze 
date the skills о 
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to up: f practising teachers, In Uganda, in-service courses Polytechnica 
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school is introduced by means of in-service training, seminars and study days with 
demonstration of methods, and workshops. Vacation courses are mentioned by, for 


example, Brazil and Peru; short courses by several countries. Study circles in schools. 
workshops, study days, etc., are seemingly common phenomena. In Viet Nam, schools 
should be linked to social life, and most of them are supported by local scientific and 
technical institutions. This means that rural teachers are given further training in 
agricultural technology by local organizations, while urban teachers are provided 
training in industrial fields. Many different organizers of in-service training are 
reported: the ministry in question or one of its departments; special centres, universi- 


lies, colleges and teacher-training schools; teachers’ associations; supervisors; various 
governmental and private organiza 


tions; and the schools themselves. 

In-service training is a haphazard affair in most countries; for daily help and advice to 
teachers, other means must be available. Many countries mention publications like 
handbooks, textbooks, guides, periodicals, technical circulars and documents about 
content and methodology. Science kits are mentioned by the Bahamas and Nigeria; 
Satellite instructional television by India. Detailed printed information about the sys- 
tem is given in Hungary, where relevant research information has also been distributed. 
Ireland, Jamaica and the Netherlands describe school libraries equipped as teachers’ 
Tesource centres, and Switzerland refers to centres for education and documentation, 
which are open to teachers. Cameroon mentions co-operation between the schools and 
local artisans. Other fruitful ideas include societies for nature study (China), orientation 
courses on new curricula (Uganda), encouragement to teachers to develop teach- 
ing/learning materials themselves (Japan), and attendance at classes run by well-trained 


teachers (Cyprus). 


CONSEQUENCES FOR SCIENCE AND TECHNOLOGY EDUCATION 


The preceding discussion has dealt with important characteristics of the delivery sys- 
tems in different countries. It has not always been possibie to distinguish between what 
is relevant to science and technology and what applies 10 other educational areas, 
although an attempt has been made and the stress is placed on the former subjects. It is 
felt that the delivery system is often the same for the whole c 
general weaknesses and strong points would usually affect all. T : 
е, education presents specific problems, however, which will be pointed out 
elow, " ; 

Four areas of the delivery system have been found particularly important and there- 
fore discussed in some depth: teaching methods: administration and class organization; 
evaluatio: i ance; and teacher training. Р 

All over the em tt у generally accepted that the teaching of science and tech- 
nology shall aim to create an understanding of relationships and an ability to solve 
problems. Various skills are also stressed, while memorization and the learning of 
isolated facts are considered less important. This has led to damom procedures like 
group and individualized work, use of laboratory methods and discovery, and a scien- 
tific approach in general. The teacher's role has been changed from one of delivery of 
dim to be learned and explanations to absorbed to one of organization, co- 

Tdination icinali 1 T 

Sucha о E "e pom situation places specific demands on the school system. 

emorization is becoming less important. but asa ih more stress must be 
Placed on the availability of source materials, like books and other written materials, 
Dictures and samples from the field studied. Instructional materials and physical 
facilities must be available for the purpose, which means that increased demands for 
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-equi ols appear. The schools must be administered and organized for the 
Bangg a api Чат it should be possible to adapt the curriculum to ce 
conditions, that sufficient time should be devoted to each subject, that teachers shou 
have sufficiently small classes, and so on. The examination System must be changed to 
fit the new ideas. The teacher must be adequately trained for his new tasks. There is 
grave doubt whether these prerequisites are always met. 

In poor countries, very little money is usually available for the procurement of books 
and equipment. There are countries where the dearth of reading materials causes grave 
concern, as when books are available only in a few subjects or to a few pupils. Even 
when well-trained teachers can create their own teaching materials and other materials 
may be available locally, efficient instructional resources like television programmes, 
science kits and libraries cost a great deal, and the classes are furthermore often cut off 
from modern technological developments involving, for example, computers. Poor 


countries also lack science and technology stimulation in the environment and the 
home. 


Earlier, a review was made of whether 
countries can be classified as centralized or decentraliz 


1 ization, chapter raised the problem of single-grade 
and multi-grade classes nd the school year, and the pupil/teacher 
xcellent educational climate for children if 
ers well trained. Unfortunately, such classes 
Countries, often in areas where other factors 


a 5 education, the need for the children to work, 
etc., have a negative influence on education. Teachers in multi-grade classes are rarely 


well trained for this situation, and in many cases they have elected to go to such a school 
because they could not find work elsewhere. 


The trend in teacher education is towards university-level training in a subject, as well 
as pedagogy, psychology and teaching methodology. Howeve T, many teachers, particu- 
larly in Third World countries, still have an inadequate background with short theo- 
retical schooling and even less pedagogical training. Some teachers have little more 
than primary education themselves, and many are unqualified, In many developing 
countries and in a few developed ones as well, the science and technology background of 
those who enter a teaching career is very meagre, and the scarcity of written materials 
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akes it difficult for them to improve themselves. Their 
and technology as that of their pupils. With 
faced with an even greater challenge, so that 
eration a scientific and technical edu- 
d more complicated. 

ducation in developing countries 


and science kits in the schools m: 
environment is usually as poor in science 
such a background, in-service training is 
teachers wiil find it hard to give the young gen 
cation for an adult world that is becoming more ап 

What has been said does not necessarily mean that ei 
always presents a less promising picture than in developed ones. In the first place, the 
Preceding discussion concerns primarily science and technology education, where, 


Ro naturally, developed countries hold the upper hand. Secondly, the situation varies 
etween groups of countries and particularly within countries. The present authors 
hools, as well as developing 


have seen developed countries with a number of very bad sc 
ones with excellent science and technology education. The school systems in poor 
Countries would yet need more support than those in rich ones to develop their science 
and technology education. 


In the introduction to the present chapter, referen iade 
surround an educational activity. In the subsequent discussion it has been found that 


certain frames influence the ability of a school system to provide good science and 
technology education, and the following d: availability of money, 


tQuipment, books and other reading ma and backgrounds of the 
€achers; the administrative and organizational structures, attitudes in different social 


groups; and so on. To improve the situation must mean to widen the frames: to provide 
More resources, to train more qualified teachers, and so forth. This will be discussed in 


the next chapter. 


ce was made to the ‘frames’ which 


ones have been stresse 
terials, etc.; the skills 


CHAPTER VI 
Renewal of science 
and technology education 


There is a proverb in many languages implying that to stand still means to take a step 
backwards. The surrounding world is in constant development and a person, or à 
nation, that does not participate in this development will soon be left behind. This is 
certainly true of the field of science and technology, where discoveries, inventions and 
developments not only 
larger role. Let us recall statements which have been made before: to improve us 
omically and in other ways a country must participate in the scientific and technologico, 
development process and, to be able to do 50, its education system must be alert ап! 

must renew itself in accordance with current needs. t 
educationai renewal. In many countries it is found tha 
primary education dces not function efficiently, with well-known effects such as was- 
It is felt that this situation must be changed. In other 


influence thinking within the educa- 


tional sphere. Whatever the reason, most countries experience a need for educational 


renewal. 
Educational authorities, po! 
of such needs, and educati 


placed on changes affecting the teachin 


Renewal processes do not simply happen; they must be prepared for in many waon 
The introduction of an innovation causes a series of changes of a theoretical 2 
practical nature; they mean a step taken into an ofien badly known area. Administre 
tors, teachers and others may not know how to handle the new situation. Therefore, z 
calls for preparation by means of educational research and teacher training. It is iey 
that the renewal has a number of effects, even apart from the expected one of improvint 
education in the area directly concerned, and Such effects — positive or negative is 
should be considered. Like other processes in an education system, a ren e 
influenced by the ‘frames’ which limit it or sometimes facilitate it. Frames were tou 
upon in the previous chapter; they will be more thoroughly discussed below. 
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Innovations and renewal efforts have been mentioned before in this book. In Chapter 
П there wasa discussion of steps taken to bring children to school and to reduce wastage 
in education. In the following three chapters, reference was made to changes that have 
been made in some countries to express more relevant goals and objectives, to mod- 
ernize curriculum content and structure, or to improve the educational delivery system. 
Below, however, there will be a discussion of the current and planned renewal of 
кашк education, based on the reports sent in by Member States. Although efforts 
ik e been made to avoid duplication, it is inevitable that overlapping will occur and 
er gaa will be made to renewal programmes that have already been de- 


THE GOALS AND OBJECTIVES FOR RENEWAL 


Educational aims or, better labelled, goals and objectives can be of many kinds. In 


Chapter III, they were divided into: unspecified goals; ideological, cultural and political 


goals and objectives; educational goals and objectives; goals and objectives of person- 
centred change; and goals and objectives of societal change. The aims of renewal can 
also be classified into these categories, and a comparison with those of the existing 


education system may prove of interest. 


Goals and objectives for the renewal of primary education 


Not all renewal processes are of equal importance. In some cases the education systems 
are said to function well, while in others they may be in need ofa complete revision. A 
few countries which answered the International Bureau of Education's questionnaire 
about introducing science and technology stated that their systems are undergoing 
Consolidation rather than a renewal process. This is the case with, for example, Austria, 
Brazil, Denmark, the Federal Republic of Germany, Sweden and the United Kingdom. 
Austria continues a renewal process which started in 1962. Denmark is said to have 
разва through a long process of reform involving all aspects of the primary education 
гат, and ‘nothing spectacular’ takes place. Brazil reports that great progress has pes 
r n asa result of renewal efforts. The Federal Republic of Germany has вода er 
Re СПЕ reform process, and іп Sweden most people seem to want a pened or Жез inthe 
U orms which have modified the whole education system in fundamenta 2 Ше 
nited Kingdom, the history of renewal is reported to be one of a x Ud AUC 
Partnership between teachers, local and central organizations, and profession 


ciations, arate process, but 
ite some countries educational renewal cannot be perceived as а S°P 2 
System does change continuously. -ng on since 1959. Poland describes a 


Guinea i 
à reports such a process which has been going ina, curricula and 
may education system undergoing continuo’ change. In CM relevance. The 
aterials have been adjusted at irregular intervals to Ph 1 in every state there are 
RS States reports that no national renewal take 
forces concerned with educational reform. ith ideological, cultural or political 


Quite a few countries strive for a renewal 


„s place, bu 


alms, 

Nicar; А А «sical changes, plans а complete transforma- 

s: agua, hav dical politica’ € » 3 n 

tion Other whol a ulead ites Us was initiated witha national campaign against 
е education system. | students an education which makes them see 


hem to reach high educational 


illiterac 1 HORS) B 
y. The main objective is to 8 ша enables them tions 
t is called ‘new education’ 15 


emselves as a If-education 
gents for selíf-e anc 
levels. A determination of goals and objectives for wha 
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i i ion shall educate fully and in an integrated way the ‘new man’, able 
pron ада the ‘new society’. In Rwanda, the renewal effort aims for 
democratization with compulsory education and for socio-economic and aa 
development. Madagascar states that her education shall be in line with her po! ne 
development. The Republic of Korea mentions a re-evaluation of her caucana 
policy, and Egypt stresses the goal of preparing good, capable citizens. Australia an 


Netherlands find it necessary to recognize that their societies are multi-national and 
multi-cultural. 


A small number of countries mention the need 
which value all kinds of work. 


In Congo the ‘school for the people’ has been given completely new curricula anda 
new organization in order to bring the school culture into close contact with workers 
and production. India and Cameroon, like European socialist countries, stress the 
political goal of uniting intellectual and work training. The German Democratic 
Republic wants education to reflect the spirit of peace and disarmament, international 
understanding, solidarity and the implementation of human rights. 

The ideological, cultural and political aims of education are obviously important, and 
most countries stress them in their statements of goals, as reported in Chapter Ш. That 
few countries bring up such aims in respect of educational renewal may seem surprising, 
but this may mean that such goals and objectives are usually well established and that 
little need is therefore felt for giving them further emphasis. 


A great many educational goals and objectives for renewal are expressed by Member 
States, 


The need for an ada 


ditions is expressed by many countries. Belgium, Bul 
lic and Jordan aim t i 


to adapt to new political ideologies 


| s haracteristics. 
Bringing the education system i i i А 

in science and technology is emphasized by Australia, the Central African Republic, 

Cyprus, Ethiopia, the German De i ic, Mexico. Nigeria, Poland, Spain: 

Sri Lanka, Turkey and other countr; н t 

adapting education to developme: 

the need for adjusting to changes in th 


i © cultural environment, such as the spread of neW 
media. Н ў ; | | 
That the quality of the education given is felt to be inadequate is of major concern in а 
series of Member States. 


The Republic of Korea questions the vali r 
school. Mexico and Paraguay state that their education does notalways meet individua 
and societal needs. Paraguay, Tunisia and Zambia point to wastage and other aspects 0 
an inadequate system, and Tunisia also states that too many pupils fail in primary 
school or leave without proper preparation for work, which leads to demands for better 
quality. Pakistan wants to improve the quality of learning and cut costs, and 
Byelorussian SSR and Ethiopia feel a need for improved quality in all areas: conte e 
materials and methods. The Bahamas stress reinforcement of the quality of onm 
education since it is felt that many graduates do not master basic subjects. On the ot е 
hand, there are several countries which intend to expand education quantitatively. 


dity of curriculum content in the primary 
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Friede Rwanda, which wants education to reach the broad masses. The Republic of 
aims for a balance between quantitative and qualitative development. 

For obvious reasons, much of the renewal concerns the content of the curriculum 
which shall be brought into line with developments. 
Several Member States specify particular areas in which there should be changes in 
content. Aesthetic and practical subjects and physical activities are mentioned by 
France and Finland, practical work by Rwanda, basic skills by Australia, creative 
activities by Sri Lanka, ‘new maths’ and other subjects by Tonga, and so on. Cameroon 
wants to unite intellectual and work training, as well as integrating the former French 
and British education systems in the country. Uganda aims to broaden primary edu- 
cation to include cultural and academic components and marketable skills. Switzerland 
foresees a profound revision of the teaching of certain subjects, new curriculum areas 
and the teaching of a second language. Qatar aims for a science-centred curriculum. 
India’s renewal effort includes an innovative curriculum with instructional materials 
relevant to different groups of children. A special case is presented by the United Arab 
Emirates, which had previously adopted the curriculum of Kuwait but will now build 
up a national one including vocational education. 

Changed teacher training to meet the needs of the new curriculum is mentioned by 
several countries, including Pakistan, the Republic of Korea, Qatar and the United 
Republic of Tanzania. Decentralization with curricula prepared by local and regional 
authorities is planned by Argentina, Finland and others; less detailed curricula by 
Australia; and an adaptation to local and regional contexts by Finland. Other potential 
organizational changes include: a new curriculum examination board (Ireland), 
improving the situation for intellectually or otherwise handicapped children (Malta); 
and new approaches for dealing with handicapped children (the Netherlands). Open 
classrooms and open-space buildings are mentioned by several States. Iraq plans co- 
ordination and educational guidance for head-teachers and school libraries. Pakistan 
enumerates new facilities, materials, equipment and supervision amongst other 
changes. The Republic of Korea stresses the importance of better administrative sup- 


port, and Thailand mentions administrative changes. Dre ae 
newal which will bring their primary education into 


A number of countries aim for a re i [ 
line with modern pedagogical thought and with the outcomes of educational research. 
hile San Marino mentions moving away 


This is expressed in these terms by Cyprus, W у 
from teaching aimed at purely didactic goals towards an education which takes wider 


ideas into consideration. The German Democratic Republic states that all innovations 
shall be closely linked with the results of scientific research and practical improvements 
made by teachers. Malaysia found that the old curriculum content was overloaded and 
therefore a more basic one has been introduced; and Japan tries to remedy the learning 
overburden so as to contribute to the development of children who are ingele 
and physically balanced. Rwanda states that the primary education reform m Eurus 
the quality of the education system, which was previously elitist; and Czec mates on 
Wants to enable children to progress through the system, à d therefore conce: 


essentials. Ы 
The other major group of goals behind educational renewal pc Sen 
those of person-centred change. In most cases these goals imply 
Shall be adapted to the child's characteristics and situation. i 
This is stated differently by different countries. The ep ашп learning. Uganda 
tion to reflect the abilities and aptitudes of pupils Булвар ЫП то his environ- 
tries to create an education relevant to the learner, eit experience. India adjusts 
ment, and to make the course content relevant 10 шпне. Mention is 


А : ic o 
curricula to the children's life styles and to socio-economic DPR ПШ ошагач 
made of flexible, problem-centred. work-based and dece 


m 


ber States are 
ary education 


Korea wants educa- 
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рей ional development and to the needs and life situations of different 
ш Gar ADR Netherlands states that school shall be geared towards enabling 
EAM to undergo an uninterrupted development — emotionally, cognitively and 
creatively — and to learn social, cultural and physical skills. The Syrian Arab Republic 
stresses the balance between physical, intellectual, social and psychological opo 
ment. Seychelles wants the school to develop self-reliant people; Jordan to help pupils 
develop their attitudes and abilities; and the German Democratic Republic to exploit 
all reserves with regard to personality development in the lower grades. Algeria, the 
Federal Republic of Germany and Tunisia state the aim of improving the ability of the 
school to do justice to the aptitudes and interests of the individual child. Chile states the 
goal of an education which considers the characteristics and needs of the learner, his 
family, his community and available resources. Peru wants to consider the dignity of 
Man and the importance of the individual. 
The fourth quadrant of the model (see Figure 3, Chapter III) covers the goals and 
objectives of societal change. 


Such goals behind the renewal have been mentioned by a few countries. Improved 
quality of educational o 


pportunities is mentioned by the Federal Republic of Germany, 
Paraguay, Peru, Poland, the Republic of Korea, Seychelles and others. Expansion of 
primary education and the re-introduction of compulsory education is a renewal goal in 
Jamaica. Malta plans special classes for low achievers and handicapped children, and 
the Netherlands mentions new approaches for dealing with handicapped pupils. Pakis- 
tan wants to expand enrolment, primarily of girls, while many countries feel the need 


country, and to adapt the 
goals, as discussed in Ch 
ments, and goals of soci 


m to the child's nature and 
apter III. Goals of cultural 
etal change are mentioned 


situation. These are person-centred 
‚ ideological and political develop- 
to a much smaller extent. 


n in the above secti 


;y education obvio 
however, be cases when the specific character and 


on concern primary education 
usly share these goals. There Шып 

area dera 
particular aims to be stressed, and in other cases aoe rdi es e ae ae 
means of these disciplines. For this reason, itis necessary to study the goals of science 
and technology education in isolation. 

The questionnaire sent to Member States in 1983 Contained a section about criteria 
behind the renewal of science and technology education. Most of the countries inter- 
preted it as dealing with goals and objective. Although care must obviously be taken 
when discussing the data, particularly when making comparison with other informa- 
tion about educational purposes, the answers to th 


; ; is question provide important infor- 
mation about the ways in which countries want thei: 


ir science and technology education 
to develop. 


Only a few countries have made reference to the fact that the renewal of science and 
technology education also has ideological, cultural or politica] goals. 
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Hungary lists a series of general criteria behind science and technology development, 
among which are the present and long-term requirements of society, social culture and a 
scientific world view. The Netherlands state the aim of giving children an adequate 
introduction to general and specific aspects of culture, and further refer to the goal of 
giving young people opportunities to find meaningful employment in society. It is 
pointed out that scientific development and the use of technology form a considerable 
part of our culture and it is necessary to familiarize children with them from an early 


age. Chile also mentions science and technology in connection with cultural goals. Viet 


Nam emphasizes the close connection between the teaching of science and technology 
and the education of ‘socialist man’. Kuwait discusses adaptation to modern points of 
ducational policy and 


view, and the United Arab Emirates the connection between ei 


societal needs. 

Most countries declare that the renewal of science and technology education is guided 
by educational goals and objectives; in other words, that the development of science 
and technology shall be in accordance with the stated educational purposes and policies 
of the country. Chile, Jordan and Nigeria modify the content and structure of the 


curriculum in relation to the development of their societies and the requirements of 
social change. The programmes for science and technology education 1n Turkey take 
logy and economy. The German Demo- 


into consideration changes in science, techno! ‚Т! 1 1 
ss the polytechnical nature of socialist education. Zim- 
fit the general economic and envi- 


tends to place the focus on the rural 
and on regional 
la with those of 


cratic Republic and Cuba stre 
babwe finds that curricula must be developed to 
ronmental situation of the country, and Paraguay in| e 
environment, on problems actually found, on relevant solutions 
necessities. Cuba intends to integrate science and technology curricu 
other subjects. x 

That primary education shall be relevant to science an! 
emphasized by Senegal and the United Republic of Tan: ; 
scientific thinking; and Australia states that the main criteria behind the ссоре 
of science and technology education are the development of skills leading to ES g^ er- 
standing of the nature of scientific inquiry, and the equipping of the pupi r for a 
responsible and appreciative interaction with their environment. The Repu llic of 
Korea lists the goals of acquainting pupils with nature and fostering positive attitudes 
towards life, and India mentions the goal of changing curricula and the delivery system 


in accordance with the rapid rate of technological development. In Czechoslovakia, a 
ience and technology teaching is to concentrate on the 


criterion in the plan for 51 › 1 о 
im sciences. The relationship between science and technology 
oh he "i ain arn of education is found important by Algeria, Pakistan and 
Switzerland. г че ө 2 
ae in accordance with the results of scientific research isagoalin 
eel ite ET Japan, Jordan, Mauritius and е Several ways of 
doing this аге suggeste ia, for example, develops curricula as a result of the 
deliberations of a panel of specialists, while in France the Institut national de recherche 
pédagogique assembles teac i school inspectors and educational advisers to 
study development. lies the results of educational research on science and 
technology teaching s 1 research on the teaching/learning pro- 
cess. Mauritius wants tools of inquiry to be taught ш classroom rather than simply 
inculcating knowledge. Hungary stresses the logic o educational processes and con- 
siders the system of science. its present level of development and future trends. 
A basic principle in the renewal of. science and technology education in many countries 
is that regional and local conditions shall be taken into consideration. 
Turkey and Japan develop curricula which vary according to regional and local needs, 
but within a nationally determined framework. In Madagascar, curriculum projects are 


d technology development is 
zania; Hungary mentions 


ze] r w 
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mi indi en, 

developed at the local level by teachers а шан шоч E minana maae 

ities and schools are responsible for this; ‹ bwe, 1 
сен to modify methods and content according to set Vh apte. tania’ 
reports that curriculum preparation is decentralized with the participatio M the fric 
teachers and technicians who take into consideration educational philosop у China, 
tures of the region and the community, and the characteristics of the children. нурни 
the curriculum outline for science and technology education is drawn up | ase by 
bodies; and in Colombia, initial suggestions at the central а аге further develop 

i iati munity in general. 

teachers, pupils, associations and ш bos s ide х о ——— ей 
ology education mention the nature of the child and the environment. P. 
Eo majority of countries state that curricula shall be adapted to the pape 
of development. Poland specifies this by saying that the content shall be adapte ‘ally 
ven age and shall guarantee the formation of soc d 
nts to the fact that a child grows through a decim Н 
as concerning objects, phenomena and processes 7 
epublic of Korea stresses the intellectual developme 


ae itudes 
olve problems, and wants to foster scientific attitude 
and satisfy intellectual curiosity. Czechoslo 


lo understand the environmen 
take part in environmental act 
Viet Nam stresses that it is 
education given to correspon 
child’s physical and psycholo, 
education adapted to the chil 
interest and enables co. 

A science and techno 


Paraguay, Rwanda, San Marino, Seychelles, 
and other coun! 


: е 
he social and environmental context of the child. Th 
Federal Republic of Germany 


f is 
That the curriculum must also be adapted to the individual's social background 
emphasized by the Central African Repu 


Я the 
blic, the German Democratic Republic, 
ny, Jamaica, Mal. 


aes пау, 
- ауѕіа, Mauritius, Nigeria, Parag 
ycheiles, Tunisia, 


k Tan- 
Uganda, the United Republic of 


society as such, and of science and technolog 
However, adapting this educatio 


m ve 
Stressed by Sweden. Mauritius emphasizes that it must be relevant to the le 
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development of science and technology in the country. Adaptation to changes in subject 
matter is mentioned by the Federal Republic of Germany, Paraguay, Poland and 
Sweden. The German Democratic Republic states that science and technology shall be 
developed on the principle of a scientific foundation, that is, its development shall be 
guided by scientific development, the findings of educational research and a uniform 
ideological approach. 

The criteria stated for the development of science and technology education stress two 
fields: improvement in and modernization of content; and relevance to the individual 
child's situation. Very little is said about ideological, cultural and political training, or 
about societal development. Another surprising fact is that so very little is said about 
curriculum aspects like teaching methods and teacher training, or about other person- 
centred development goals like those ofcreating scientific understanding and skills, and 
of organizing better work situations in the schools. Most of these aspects have been 
mentioned by Member States in other connections, however, and countries may feel 
that enough has been attained and no need exists for stating such goals for the renewal 
effort. The re-phrasing of the way in which questions have been asked in the question- 
naire from ‘policies’ and ‘aims’ to ‘criteria’ may be of some importance, but in all 
likelihood the effects are limited. This is shown by the fact that most countnes use 
almost the same wording when talking about the aims of science and technology 
education as when discussing criteria for the development of such education. 


Conclusions about goals and objectives : 
gy education 


in the renewal of science and technolo, 

Both the discussion in Chapter III on the goals and D cam of primary education in 
en ience and technology within this education, and the present one on 

MINE endo ene how that the focus is on curricula and child 


goals and objectives of the renewal process, show (1 д : 
петте The statements of goals and objectives of primary education showed a 


great deal of interest in all types of goals, but in respect of the renewal of education the 


iteri only a few fields. i 
р HL it i ED iat most educational goals concerned content, while the 
person-related goals had to do with the development of the individual child. Turning to 
the goals of renewal, we find that a further concentration with a clear focus on certain of 
the curriculum and child-development goals has taken place. , 
There might be several explanations for this, but the available material does not allow 
a specific explanation. A few words on the consequences of the situation are called Er 
and the present authors will concentrate on science and technology education, which is 


the theme of this book. | 
More and more, science and technology have become essential 


M 5 3 ini ies have 
first in developed countries but later also in developing ones. Сака а 
incorporated the need for their proper use as essential SG = nd tific and tech- 
ideologies which take a cautious attitude towards certain ana eal has become more 
nological development. Politically, the use of science and techr wer. Under these 
and more important, sinc economic and military ре бегей in This 
circumstances, it is noticeable that no strong rene ae Sh tion: 
material with regard to their ideological, cultural and political appa inthe 
pertaining to the introduction to science and technology edu 

future renewal of education, 


1 parts of our culture, 


i i hnology in the 
hall be given to science and tec! yint 
peii encouragement of and warning 


ipti i iven to 

description of culture?; what weight shall be given С З а Б 
аре their use?; how shall these areas be incorporated into the ideological and pol 
itical discussion in school?; and so on. 
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the environment; and so on. It seems 
guided by means of an educational р‹ 

A third example of an area where st: 
tives are lacking is societal develop’ 
some find it is the only really impo 
particularly important for econom 


necessarily easy, and there are several Ways of doi 
outcomes. Similarly, the creation of a delivery 


Curricu! 
Goals and ешп 


objectives content and Delivery 
dS Structure System Output 


FIGURE 7: Relationship between educational goals and Objectives and educational out- 
puts 
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books and materials, educational organization, teacher training and so on, opens u 

different possibilities which are suited to their purpose to different degrees Even 
though considerable experience exists on how to do this, improvements in the system 
are often called for. One way in which educational authorites can check whether the 
system is efficient is by means of educational research. Such research studies the effects 
of different ways of translating goals and objectives into content and structure and into a 
delivery system. It can also evaluate the system by comparing outputs with goals and 


objectives 


General scope of the renewal effort 
Educational research has indicated that a renewal process restricted to one area, such as 
the introduction of a new teaching method, has usually very limited effects [91]. It has 
also been observed that a reform which at the outset deals with a specific aspect — like 
goals — often spreads and involves other aspects too. In the previous section of this 
chapter, an attempt was made to show the goals and objectives of the renewal effort as 
such, It can be seen that many countries describe innovations which would call for a 
renewal touching not only upon the goals and objectives of education, but upon cur- 
riculum content and structure, and on the delivery system as well. A separate section in 
the questionnaire used as a source for the present study dealt with the scope and content 
of the renewal. 
In many cases the renewal has a very wide scope. Cuba reports an educational plan 
which takes into account the whole national system of education, with its different 
sub-systems, and starts from a consideration of the basis for the system: genera! poly- 
technical and work education. The renewal in Congo also affects all areas. In Switzer- 


land, there are regional plans which cover goals, content and methods. In Nigeria, the 
renewal concerns goals and content reflecting trends towards technology, new method- 
ology encouraging exploration and experiments, decentralization, improved school 
and community services, new teaching aids, new evaluation methods and so on. In 
Nicaragua, the change is based on the belief that the education system must be in line 
with the development of the revolutionary process, and the renewal involves objectives 
and principles, study plans, programmes, books and guides, buildings, materials, 
teachers and administrators and their training, and so on. In Colombia, the reform shall 
be in accordance with the necessities, possibilities and characteristics of each region. It 
will cover everything from objectives to teacher training and the distribution of text- 
books and materials. On the other hand, Pakistan states that the main purpose of her 
renewal is to rectify what is now amiss, while not aiming for fundamental new goals or 

Iso intends to improve conditions in the 


innovative content. The Republic of Korea a h 
ent situation — with overcrowded classes, large schools and shift 


school so that the pres 

schools — can be improved. " gus 4 ^ 
Elsewhere it is indicated that the goals and objectives of primary education shall be 
h Я F E "n 

changed o national reality, which incorporate 


ons objectives corresponding t i i 1 
ducation and technology, and take into consideration the nature of 


the child. The primary school curriculum shall promote the creativity of the teacher, 
who is expected to adapt to the characteristics of the child and the area. Zambia stresses 
education that will develop the potential ofeach citizen for their own well-being and for 
the benefit of society and humanity. Malta mentions education of the child in acccor- 
dance with his/her abilities, and places stress on the training of handicapped children. 


The Bahamas mentions slow learners and deprived youth. 
Belgium states five fundamental objectives, which may be summarized in the follow- 
ing way: (a) integrated basic education to develop the whole person by breaking down 


Paraguay menti 
advances within e 
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barriers between stages, classes and subjects; (b) individualization and differentiation 
adapted to each child’s personality; (c) remedial education through individualization 
and remedial classes; (d) development of co-operation between school and family to 
compensate for retardation caused by the social milieu; and (e) stress on artistic crea- 
tivity. In Egypt, the renewal will emphasize religious, national, moral and physical 
education and the relation between education and work. It will build on the environ- 
ment, co-ordinate theory and practice, and so on. In the German Democratic Republic, 
the aim is to improve the quality of the curricula and to gear content to any new 
development in science and technology, and to reach the optimum personality devel- 
opment in each child. Training at the elementary level shall lay the foundation for 
further education. Czechoslovakia mentions the general goals of primary education: (a) 
defining the specific functions of the stages of primary education and of the aims, 
content, methods and forms of teaching; (b) enabling all pupils to pass through the 
system; (c) concentration on essential elements in education; (d) stressing the link 
between teaching, life and work; and (e) employing individual and group ap- 
proaches. 

A number of countries indicate that renewal stresses the goal of educating the whole 
personality of the child; the creation of equal chances for all children is also often 
mentioned. Madagascar, amongst other countries, stresses learning how to analyse and 
think in a critical way, and refer to the Malegachization of education. Jordan wants to 
promote group activities and increase vocational training which is dependent on group 
work. Rwanda aims for democratization with compulsory schooling and cultural 


_ development, including the use of the national language. The Syrian Arab Republic 
insists on national an 


ind humanistic behaviour among pupils and on the creation of a 
balance between their physical and intellectual development, and their acquisition ofa 
general culture. Switzerland accentuates the harmonious total development of the 


personality. Subject teaching could be replaced with interdisciplinary teaching, while 
educational evaluation and selection criteri. 


1 à à should suit the child, at the same time as 
strengthening co-operation between school and parents. 

The renewal process in Cameroon aims for 
co-ordination between work and intellectu 


» universalized education, 
and changed attitudes towards the reform and towards educational methods. In Mal- 
aysia, the goals include learning the ‘three Rs’, the development of attitudes and 
behaviour based on the human and spiritu: 


h 5 E h ewal is less thoroughly discussed. A number of 
countries mention specific subjects or are: m е 


new maths and environmental sciences, асин being basic skills, ће 

Among other types ofanswers: Mexico plans common Content at the national level but 
also specific content for regions; Madagascar revises content in line with socialist ideas; 
the Seychelles uses the national tongue, integrates learning with work and adapts the 
content to national needs; the German Democratic Republic places more emphasis on 
moral and aesthetic education than before; Guyana stresses agricultural science and a 
Scientific orientation; and Poland bases her renewal Process on recent scientific devel- 
opments and on the results of educational research. India mentions that her primary 
schools will have renewed curricula: socially useful and Productive work will become an 
integral part of education; science syllabi are being upgraded: better use will be made of 
teaching materials and media; and scientific and technological development will be 
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allowed to influence traditional practices and methods. In the USSR, increased atten- 
tion is paid to science. In France, several subjects are involved, and the renewal mainly 
concerns the integrated subject Activités d'éveil, which aims to develop the child in 


many ways. 
Quite a few countries have discussed the renewal of various aspects of the delivery 


process. Most answers refer to educational administration. 

Although a great deal of the educational debate during the past few decades has dealt 
with teaching methodology and although much educational research is teaching- 
method oriented, few answers indicate fundamental renewal in this field. The Republic 
of Korea, however, has introduced educational technology. Poland and others mention 
the use of educational research data for the creation of books and materials and the 
choice of teaching method. The adaptation of the teaching/learning process to the 
maturity of the child, the use of physical and other activities, and self-learning are 
mentioned by Peru. In Iraq, there are workshops to enable children to become 
acquainted with practical work. Congo gives an ideological training to young people 
enabling them to accept adult responsibilities. Malaysia stresses self-development. 
Ethiopia wants to improve materials used in school and to consider leadership prac- 
tices, In the answers, very little is said about innovations like individualization and 
group work, about the use of different media, or about the application of systems such as 


team teaching which may reduce costs. à 
There are not many references either to changes in educational structure. Ina few cases 
the organization of the school system is being changed. Mexico has introduced a 


ten-year basic school and Egypt a nine-year one. Sri Lanka has restructured education 
to a 8-342 system and Nepal to a 54243 system. Turkey is implementing an eight-year 
compulsory school in which moral and religious education is compulsory, and Algeria 


has initiated a nine-year compulsory school on a polytechnical basis. The primary 
school in the USSR is being reduced to three years but still within the previous com- 
pulsory system. Austria has changed its structure to whole-day schooling. Iraq and 
other countries have opened schools for retarded children. The Central African Repub- 
lic has abolished streaming, and in the United Republic of Tanzania there has been a 
renewal involving management personnel and teachers. Earlier in this book, new ideas 


like the open school, new ways of combining subjects, ungraded school and so on, were 


discussed. d — 
The most commonly mentioned change in management structure 15 decentralization. 
s seen as a means for improving the efficiency of 

- 5 A 1 icipati d reducing inequalities. 
primary edu thening community participation an Ш : 
ry education, strengthening d nuclearization in the rural milieu, where out- 
s lifelong education is taking 


Nicaragua mentions regionalization an 

hall be included and a move ener d eme hey 
l i increase in educational activities, to * c Н е 
е ‘of the individ -M ination of curricula in the light of 


circumstances in each sc ‹ 
flexible and 


comprehensive school more 
i i е Netherlands offe: h school: 
mentioned by Finland and Senegal. The! ether outlining its ets 


tod i ini ical 
efine itself in ideolog! ano be achiev ei 


and each co : make th 
hos, oriented towards practical applications 1s 


haute rted by a number of countries, and 
activities i чу involvement by others. 

tion to out-of-school activities within the framework of 
tenti nie cording to local and 
hey are отра n takes into account co-operation with 


ional pla. 2 х 
he aoe ie Turkey, a literacy campaign, started in 


me for adults. 


cultural activities with 
Bulgaria draws particular at 
a social and political whole; t 
collective needs. In Poland. t jucal 
the mass media and cultural institutions. 
1983, is tied to a primary education program 
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Renewal with a scientific and technological orientation 


Several countries stated that there is no scientific or кошо ео in 5 
renewal process taking place. Another group of countries — Argentina, e i E 
Japan, Madagascar, Peru, Poland, Rwanda, Sweden, Tunisia, the United j epu pk 
Tanzania and Zambia — answered ‘yes’ without giving any further information al 


the nature and scope of this orientation. The USSR stated without specification that 
increased attention is bein; 


Anumber of countries re 
skill training and practical 
Uganda. Jamaica states th: 
and Nigeria has geared sci 
time a broader base as th 


Я Ы д 
ically and technologically suitable methods for 
ogrammes, teaching methods and didactic mate- 


ils h sly developed in accordance with scientific and technological 
principles, and that the methods used 


are based on and evaluated by means of scientific 
methods. The aims of science and technology education in Colombia include the 
development ofa critical and analytical ability, with the child educated so as to be able 
to create, adapt and transfer the technology needed for the development of the coun- 
try. 


sized by a few countries, for example, India, Jordan and the United Kingdom. The latter 
states that, according to policy documents, *.... chil 
tunities for work which progressively develops thei 


to the skills and processes of science, including о! 
lion... 


portance — natural sciences and 
1р ed to create materials, instruct teachers and 
contact communities, Р; i 


pes ng balance between science and technology 
- Priorities are given to, amon, 


Y of nature and the environment on the one hand, 
and science education on the other, is perceived by many countries, 

In Bahamas, the new orientation of the science education Programme includes bio- 
centric environmental study stressing natural resources. Sri Lanka has increased the 
science content in the curriculum introducing environmental study to develop scien- 
tific attitudes among children. Belgium mentio; i 


, Ns science as a means for the exploration 
and understanding of the environment. In Bulgaria, children are taught the foundations 


of scientific knowledge and the laws of nature, and they are also brought into contact 
with nature and society, although scientific terminology is not used. When teaching 
general knowledge of nature, China uses the stru 


an 1 cture of the natural world as the 
framework; and in Senegal, all activities to Improve the quality of education are based 
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on an attitude to science and technology which grows out of the natural and human 
environment. 

The subject "Inquiry life’ in grade 1 in the Republic of Korea covers arithmetic and 
environmental science. It isan attempt to improve science education in primary school 
and is expected to lead to education of a better quality by involving students in par- 
ticipative work and by departing from rote learning and book study. The course called 
Activités d'éveil in Cameroon includes natural science observations so that the child can 
adapt to the environment. Madagascar also places great emphasis on observation and 


practical applications. 
Particular areas related to science edu 


the new maths, is stressed. 
Mexico finds that mathematics forms a necessary background for scientific experi- 


ments, observations, analyses and other activities. There should be training in exact- 
ness during science classes. All this should lead to an understanding that science forms a 
logical system. The Central African Republic has strengthened the scientific disciplines, 
and science is found in all grades. In India, science syllabi are being upgraded. In 
Uganda, special emphasis is being placed on areas like nutrition, health education, 
energy conservation, animal husbandry and so on. 

It was previously mentioned that several countries have abolished the division of the 
curriculum into traditional subjects in the lower grades and introduced large interdis- 
ciplinary study areas. Some of them have also stated that this was done in order to allow 


primary school to teach scientific understanding. 

Austria, where such an integrated curriculum is known as Sachunterricht, the trend 
towards a stronger scientific orientation is said to have promoted school reform. The 
introduction of the subject area Activités d'éveil in France has meant a modification of 
the introduction to science and technology. Experimental education is going on in 
Ethiopia directed towards a general polytechnical education which shall convey the 
knowledge necessary for productive work, while in Cuba primary education already has 
a polytechnical character unifying theory with practice and studies with work. In 
Czechoslovakia, the polytechnical element of primary education is stressed, and the 
content of the subjects taught is influenced by scientific and technological progress. In 
Mauritius, there are experiments with an integrated approach to science education. 


cation are mentioned. Mathematics, particularly 


Groups involved in the curriculum renewal process 


The administrative process through which curricula are determined and renewed var- 
highly centralized system, which involves the 


ies. The most usual arrangement 15 à 
Ministry of Education, or in some cases the government or a national board of edu- 
cation, in the appointment of a committee or commission to prepare draft curricula. 
These proposals are then scrutinized in different ways, revised and finally approved by 


the higher authority. Man: varieties are found. ңуз 
i: A TEE У urriculum guidelines, 


In Den inistry of Education is responsible for the c 
mark, the Ministy E re isa centre under 


secking the ai erienced teachers and specialists. In Nepal, there 1$ 
ptheaid tee ris ple for developing curricula. It 
the preparation 


the Ministry of Education and Culture which is responsi 

employs experts and consults teachers and subject specialists. In Peru, the the pari- 
of lesson plans and programmes is made at the Ministry of Education yor f P m 3 
cipation of specialized teachers and on the basis of proposals made Бу M s ТО ре 
The programmesare revised by college and university units. In Iraq, the plann: is 2 
content of science and other curricula is centrali pecialized Ар Planning 
Ministry of Education. The General Directorate ied alin develop- 
is responsible for organizing curriculum committees. Centra ize 

ment is reported in the United Republic of Tanzania. In Сур! 
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, including school principals, 
sible for curriculum changes in 
mmittee of teachers, supervisors 


and university professors appointed by the Ministry of Education. 


Decentralized systems are less common. In federal n. 


nity involvement during the evaluation phase. 
Decentralization may also be ch: 
authorities, In Japan, Turkey ai 


freedom. A h 
ration is dece 
take into con: 
children, rel 
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some cases, the research effort is limited in scope. Toa very large extent reference is also 
made to expert opinions, consultation with teachers and field experience. 

Many countries indicate that their reforms are based оп а series of preparatory studies. 
Spain reveals that the renewal programme was preceded by a period of consultation 
with and initial application by teachers with the aim of incorporating their observations 
into the final product. Guyana mentions classroom experiments and piloting in dif- 
ferent subjects. Egypt reports a long series of research activities in areas like student 


performance and teaching methods, executed over more than twenty years. The pro- 
longation of compulsory education was prepared by research. Innovations concerning 


special teaching in Malta were based on several years of experience in school. Austria 
reports that the present renewal is the fruit of extended experimental and research 
activities which have been going on since the early 1920s. The Federal Republic of 
Germany states that the primary education plan was prepared on the basis of a large 
number of expert opinions and studies by research groups and individuals. [n Zambia, 
the renewal process was discussed in several fora, and committees were formed which 
studied education systems in several countries. In Thailand, the renewal of primary 
education administration was based on a study conducted by a governmental com- 
mittee, and the renewal of the curriculum was based on studies by several agencies. 
Czechoslovakia reports that research has led to a draft plan for development and 
renewal. The Byelorussian SSR states that researchers have been working for two years 
to improve science teaching and to analyse scientific principles on the upbringing and 
teaching of children, as well as methods of teaching certain subjects. In Turkey, the 
duced after a pilot project of research and devel- 


eight-year primary school was intro: f 
opment work was completed. Other projects in the country deal with problems encoun- 
tered with regard to compulsory schooling. Bulgaria points to two phases during the 
innovation process which call for research: the preparatory process, which needs 
research providing scientific arguments for renewal, and the execution process with 
research on methods, organization and other factors. - ] à 

Cuba describes her renewal situation as @ process preceded by diagnostic studies 
leading to a critical analysis of the educational situation and a descriptive model of the 
future school system. In Colombia, the curriculum revision 15 also based ona diagnosis 
of the educational situation. The recent decentralization in Argentina was preceded by 
fact-finding studies of administrative aspects and curricula. Mauritius reports that her 
renewal process has à research basis which concerns all national development projects. 
Basic research with testing in schools is carried out when new materials are devised. 
China has widespread experimentation with pilot studies leading to gradual extension, 
and local and regional studies are reported. The new ideas in the curriculum field in 
Mexico have as their starting-point opinions expressed by professors and educationists 
process involving the formation of interdisciplinary groups. 


Vd i several countries. deni 
Evaluation is also mentioned xd d for evaluation by independent university teams, 


Belgium states that there isa s iodi luation of 
: оп process is based on periodic evaluation o 
a Maden repor m innovati quen to determine its pony ў level. 
There is n Auptuisidon which, among other things, is "n стан study ch 
new plans and programmes for primary schoo дё hen be adjusted. 
the results of the application of educational plans, 4 in some answers: gifted pupils 
Specific research problems have been mentioned 1n 4 language (Cyprus); immi- 
(Federal Republic of Germany); mathematics, ee aot (Australia); allocation of 
grants, aborigines, handicapped pupils and open TERR educational materials (Sri 
teaching hours (Finland); mother tongue Geyre] Fool management and the 
Lanka); teacher training (Syrian Arab Republic); has been a project on village 


effects of using female teachers (Iraq). In Pakistan, there 
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schools using an action-research model. Senegal has conducted major research projects 
on the introduction of a national language and science in school. In Malaysia, the 
research has mostly concerned the complexity of the present curriculum used in pri- 
mary education. In Luxembourg, much research concerns post-primary education, 
language needs and migration. In the United Arab Republic, where research is a new 


activity, there are studies of inspection and student assessment. Many countries report 
research on science education. 


The scope of the research effort varies a great deal. 
The Central African Republic, India, Jamaica, Poland, the Republic of Korea, the 


anges which deviate somewhat 
g Place in teacher training varies 
Argentina has decided to decentralize her teacher trainin 
therefore a process of co-ordination between teacher train; 
! S OI д aining ci i iti 
is planned. In Ethiopia, the experiment going on with anew pude univer ы 
has been used as a basis for an intensive learning process in all. TO! ips concerned 
Bulgaria uses two training methods for teachers of the renewed mu - Nr pron theme 
to show future teachers essential points in the new System; and seminars to analyse 


Б to meet regional needs, and 
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aren uie documents dealing with the different subjects. In Czechoslovakia, young 
eee е a one-year introductory course, and some established teachers take 
зе courses іп the interests of the renewal going on. In the Byelorussian SSR 
teachers take such refresher courses every five years, and self-education of teachers i 

important. Stress is placed on their knowledge of core subjects and their ability A 


master materials. 

Nigeria employs a broad approach, and there is a new policy for the training of 
specialist teachers of science, technology and other subjects instead of generalists. A 
core programme for teacher training in integrated science has been developed. In the 
Netherlands, the reform involves an integration of nursery and primary education, and 
the training of nursery and primary school-teachers will be integrated. : 

Prolonged teacher training in general, or for some teachers, is reported by France, the 
German Demoractic Republic, the Federal Republic of Germany, Iraq, Jamaica апа 
the Republic of Korea. The new three-year training programme in Jamaica involves 
both teachers and principals. In Iraq, there are new central teacher training institutions 
and new four-year colleges for lower secondary school graduates. Senegal has initiated a 
programme for pre-service training which considers the study of the environment and 
the initiation to science, technology and manual work in the new curriculum. 

In Morocco, the Arabization process has brought about a renewal of teacher training. 
In Uganda, the renewal process often starts at the teacher training colleges, which means 
that the stage is set for pre-service and in-service training. The United States mentions 
widespread interest in a reform of teacher training as a result of research, and several 
colieges are working on a transformation of the existing research base into practical 
programmes for teacher training. 

In a long-term perspective, improved pre- 
the quality of education and facilitates renewal, but in a short-term perspective, quality 
improvement and renewal must depend essentially on the professional development of 


service training means an improvement in 
teachers during their service. Most countries have therefore placed stress on in-service 
Seminars, briefing courses and study days are very common. Workshops are men- 
tioned by Guyana, Nicaragua and Tonga. Special institutions are found in countries like 
teachers who return to them for further training. In the United Republic of Tanzania, 
teachers colleges are set aside for in-service training courses, and in the Netherlands, 50 
g facilities are reserved for teac! t 
in primary education. In Zambia, there are teachers’ centres organized by groups of 
schools using resource teachers for the dissemi afor 3 
ntres with many facilities. In India, centres are set 
up which provide teachers with opportunities to ult materials and meet research- 
ers, and to refresh their knowledge through weekend and vacation SOUTESS: 
е distribution of documents and other 
materials, and the publication of journals are menti b А 
а Брак > i their schools. In Gabon 
teachi c of Korea to train others in I п, 
ers are trained їп the Republi р methods to be trie бш 
the schools; teachers also follow periodic courses at in-service traini: 1 
reports different methods to improve teaching: in-service study; a sabbatical term for 
Algeria mentions short courses, study days and vacation Courses.. M 
жр: e been reported: in-service training for the 
assessment of students in Nigeria; in-serv! pees A 
San Marino. teachers are trained abroad, but Ls Mi of Education organizes 
renewal. 


training and various ways of organizing such training are mentioned. 
Argentina, where numerous private training institutions help improve thequality ofthe 
per cent of in-service trainin hers affected by the changes 
ination of information. Guinea plans two 
new centres, and Iraq has three new се! 
consi 
The us i vision programmes, th і 
use of radio and television Fim {опей by several countries. Core 
there ar i inning of every year introducini Hab n 
e seminars at the beginning 0 ry Y ng institutes. China 
training purposes; correspondence training; and training via radio and television. 
Approaches to meet special needs hav Я тау 
PN ice training in remedial education in Malta. In 
special courses to adapt them to the needs of loca 
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Adequacy of the means 


The presentation given above touches upon only some of the means available for the 
renewal of primary education. It is believed, however, that the emerging picture gives a 
fairly adequate description of on-going renewal. There are a few remarks which should 


be made about this renewal on the basis of the information received from Member 
States. 


When the data on the goals and objectives of primary education renewal and the 
renewal of science and technology education were discussed, it was observed that they 
were concentrated on ceriain fields, while other goals like those of cultural, political, 
economic and social development, those referring to aspects of the school other than the 
child, and those concerning equality of educational opportunities, were rarely men- 
tioned. Obviously, a school system can meet aims other than those expressed in 
documents, but this cannot be verified in the Present study. The goals stated are rarely 
far-reaching but usually imply an extension of an already established trend. Exceptions 
exist, as has been seen, for example, in the Escuela nueva in Colombia, which opens its 
attending pupils. However, in the area of science 
and technology education, there is little adaptation to the fact that the development ın 
ot only promises positive effects but also threatens 


qu resented indicate that developments will continue 
within a rather narrowly determined frame. 


5 t at they are ; dy for pre 
sentation. About this we know nothing. : лишет 
Much is definitely being done to present new 
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expanded considerably, but the crisis has not been overcome. One reason might be that 
many education systems still show more faith in increasing resources from outside 
rather than changes in their own methods of work. 


EFFECTS OF RENEWAL OF SCIENCE AND TECHNOLOGY EDUCATION 


When innovations are introduced in an education system, there is likely to be a long 
series of consequences. If the renewal concerns educational goals, the latter must be 
translated first into curriculum content and structure, and then often into suitable 
delivery systems; if it is limited to the curriculum content or some other sector, in all 
probability it will cause changes in aspects which were not directly concerned. The more 
far-reaching the renewal, the more likely it seems that it will spread to other areas of the 
curriculum that were not originally involved. Furthermore, ifthe educational situation 
is changed, side-effects are likely to occur in student knowledge, working habits, skills, 
attitudes and so on. The changes are not necessarily confined to the educational area or 


subject for which the goals or the curricula were intended. 


Curriculum changes 
resulting from an introduction to science and technology 


The existing curricula of science and technology education have been discussed in 

Chapters IV and V. They are always partly traditional and partly the result of Tecent 

innovations. In the questionnaire about the introduction to science and technology in 

primary school, the Member States of Unesco were asked to report what orientations 

and practical steps had been taken to ensure this dec ан рео 
i SWers 

content, methodology and evaluation. The an: bout by introducing science and 


i that had been brought a 1 1 
те sca are summarized below. A great deal of overlapping with 


"ab Sio barbari in Chanie IV ce V is unavoidable, since in some countries 
ing on for a long time. ч 
tie process iiae Deen ae school curriculum seems to have been changed in most 
countries. igeri: 
i ion to science and technology has caused Nigeria to create a core cur- 
то оп for the primary school system and a core curriculum in mathematics 
and science for teacher training. Mauritius has reformed woo Mes xm RE ис- 
tion of science and technology and changed the content 0: ШЕ e, n eu 
mental studies and creative arts curricula. Poland reports ШОГ спісу ог 
subject matter — 'socio-natural environment’ — and the ity school curriculum which 
the subject ‘work technology’. Bangladesh has а new PRMD states that the initiation 
includes science in the form of environmental studies. ew reflects progress in these 
to science and technology, integrated in the new Coll ^n^ with augmented time for 
domains. Algeria and Tunisia have revised their he content so that it can be 
science and technology, and Mexico has organize 
тепе апа Uie am in Were Republic, as well as in other socialist 
n Czechoslovaki the German Ё 
countries, i mE which stress the socially ES the nied 
and training, and prepare the pupil for subsequent р n that science and technology 
Kingdom, the new orientation arises from the ЕСШЕ sacticál and onthe useof 
are important, with the emphasis placed on doing v ing р! 
Scientific investigations and experiments 1n school. 
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The need to adapt curricula to actual conditions has been stressed repeatedly in this 
book and is mentioned by many countries in connection with the introduction to 
i technology. 
Eon аа and methodology are regularly improved when ee 
depending on experimentation and evaluation in the field. Jordan recognizes the 
contributions of specialists from the public and private sectors in the process of pre- 
paring the curricula for vocational education. China encourages experiments on science 
and technology education and mentions the use of extra-curricular activities. : 
The fact that science and technology are often integrated with other subjects is again 
stressed by a number of countries. Malaysia states that when the new curriculum was 
introduced, science lost its status as an independent subject, and its elements were 
included in language subjects. Even in the planned curriculum, it will be integrated with 
other disciplines. The effects of the introduction of science and technology on the whole 
curriculum is reported by a few countries, and Japan and Switzerland find that it is 


necessary to make a careful selection of essential content. 
Few countries mention 


Activity-based methodolo; 
and other countries structure the teachin; 


nent ions, predictions and so on, as well as on 
communication. 

The introduction of new content and new methodology in science and technology 
education has led to the introduction of new teaching materials, and a few countries 
mention this. Japan encourages teachers and Pupils to develop teaching and learning 
materials. New science kits and equipment are mentioned by Nepal and Nigeria, 
teaching packages by the United Republic of Tanzani i 


of science and technology. 
a ils of the curricula; organizes 
scientific conferences for E ional materials, appliances, etc.; 


technical devices. 

A few answers mention new evaluation in the primary school. 

In Japan it is specified that the results of teaching and learning should be continually 
evaluated, and pupils are to be evaluated in terms of the specific objectives of learning. 
Chile, Mexico, Paraguay and other countries report revision of and improvements to 
their examination systems, and Madagascar mentions inspection Pd visits 10 
classes. 


Effects in other areas 


The introduction to science and technology in prima: 
without interfering — positively and negatively — 
Therefore, it is reasonable to assume that there are appreciable effects in areas other 
than those directly concerned. 


A few countries report that there are limited effects in other fields. Most of them have 
made small changes in their curricula, or have introduced 


i iti 5 the new subjects quite 
recently, or have a well-established tradition of teaching science and technology in 


169 


Renewal of science and technology education 


primary school. On the other hand, far-reaching consequences are reported in other 
cases: effects on the development of the child; on the organizational structure of the 
school; and on textbooks, materials and equipment. 

Improved language teaching is reported in many cases. The fact that science and 
technology teaching enriches the language, for example by adding scientific terms, is 


stressed. Ireland states that it promotes accuracy and rigour in the use of language and 
finds that the learning of science and 


concepts and in the framing of questions. Rwanda 
ding of concepts in the social sciences. Other 


technology helps create a better understan 
kes pupils more able to read, 


etc., or that textbooks have been improved. 

Improved scientific thinking is also report utside science and technology. 
Research carried out in the United States indicates this. The Republic of Korea men- 
tions improved mastery of the investigative process, originality, scientific thought and 
attitudes, etc., and India stresses the cultivation of a scientific and rational outlook. 
Madagascar finds that, through science and technology education, the learner compre- 
hends that all subjects are only instruments allowing him to master his environment. 
Japan states that such education helps children to develop positive attitudes towards 
examining problems with regard to natural phenomena, towards using their power of 


logical thinking, and towards trying to find the laws of nature behind natural phenom- 
st in and understanding of 


ena. The Bahamas reports that pupils nderstancing 
the ‘what, how and why” in their environment. Abilities necessary for scientific inquiry, 
for example the ability to classify, measure, nula 
theses, reflect and express criticism, draw logical conclusion and be objective, have 


been found to develop in children according to the 
Jamaica, Mexico and Paraguay. Practical skills and knowledge of t 


mentioned as effects by Egypt. as is an awareness 0 
by the Bahamas. NU ў 
Bulgaria refers to very important research findings in this respect. Young children 
manifested keen interest in science and technology and an increased ability to use 
knowledge from mathematics and science for a better understanding of technology. 
They also assimilated basic ideas about materials, instruments and machines in dif- 
ferent technical, agricultural and service fields, thanks to the introduction of science 
a 
кү hat different subjects in the curriculum are related to and dependent 
i Т, а number of cases, particularly in countries 


The realization t vpn 
on each other seems to have improve in : с А 
i igeria finds that the incorporation of science and 


with i curriculum. Nigeri 5 
on integrated : iculum makes fora better understanding and an 
he pupil to discover the interrelationship 


easy assimilation i hat the renewal of science and technology will have a 
ethodology used in other subjects, with a shift from the dis- 


o the provision of relevant experiences. Switzerland finds 
other subjects shows that all disciplines can be 


f science and te 


nd enables t 


direct impact on the m 
semination of knowledge t 
that the impact of the e S suffering 
inte, i oft em S 4 Я i 

A grated ve opinion about the effects of science and marae er | s 
child's personality development is expressed by cee It leat ies, behaviour in 
operation, responsibility and tolerance In individual an Pid in study, work and 
accordance with norms, laws and rules emam ЕНЕ ens A Guns; find 
recreation; and the practice of hygienic habits. The Eee ЫП «d rated t oft A 
that the integration of different subjects intothe зн рине оп ће ane -— 
produces connections between scienti uis tina finds that science and technology 


and other subject matter on the other. 


develop scientific curiosity in other subjects as "e^ 
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The effects on textbooks may be considerable. The Netherlands states that the content 
of textbooks used in language teaching is changing, and texts of language teaching and 
reading materials are being drastically altered. The effects on the teachers are end 
tioned by Peru: they can work more systematically, in a natural and practical way, as the 
technological focus enables them to understand the aims of the subjects, determine 
operational objectives and plan their teaching. Jordan reports that schools have been 
provided with workshops, and the United Republic of Tanzania explains that other 
subjects can be provided with teaching materials thanks to science and technology. 

There are also organizational effects resulting from the introduction of science and 
technology. Argentina, J ordan, Turkey, Zambia and others report that the time devoted 
to other subjects has been affected, and Australia states that some teachers have indi- 


cated their reluctance to see an orientation towards science and technology dominate 
the curriculum. 


Comments on the effects of renewal in science and technology education 


The data collected on the effects of the introduction to 
allow very far-reaching conclusions. Few data on dire 
that there are considerable changes in student knowlei 


Science and technology do not 


uld be properly intro- 
ffering, provided that 


FRAMES FOR THE RENEWAL OF SCIENCE AND TECHNOLOGY EDUCATION 


In Chapter V, the concept of ‘frames’ was mentioned: fac 
activity, whether positively or negatively. № 


О science a 
delimiting 

renew; 
dealt with problems and difficulties hindering the 
education. 


There are many types of frames. Werdelin [89, p.418] distinguishes between four 
major groups: 
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k External resources: economic and material resources provided by people, author- 
ities and organizations outside the system considered; 

2. Internal resources. human and other resources available within the system consi- 
dered, for example, the number, qualifications and experience of the teachers, and 
other categories of people in the system; 

3. Internal preparedness: willingness and readiness of people in the system; here belong 
attitudes, values, opinions and factual knowledge of different people, as well as 
administrative and organizational factors; and 

4. External preparedness: willingness and readiness of people, authorities and organi- 
zations outside the system; here belong laws, ordinances, agreements between 
groups, public opinion, political programmes and so on. 

A few countries state that they have not encountered any di 

education renewal. A further group of countries report that the 

problems when introducing science and technology into tl 

This is the case with developed countries with a long history 0) 

example, Austria, Finland, Japan, Luxembourg and Poland, but also Iraq, the Syrian 

Arab Republic and the United Arab Emirates. i 

respect of renewal in general and for the renew: 

particular. A few countries state that their renewal 

circumstances. 


lefforts are accelerated by favourable 


External resources 
For obvious reasons, developed as well as developing countries often mention a UM 
resources needed for their educational renewal, while in other cases countries D hat 
limited resources have prevented them from creating an optimal environment ү ё ү 
renewal. A very typical picture of the effects 0! ping Ер ш pain ei y 
Pakistan. It is stated that the problem of renewal Шу un R ima + үш 
ther analysis showed that it was very complex and tied to the whole pro em оі 
development. The country has very limited implementation capacity WI 
sional people. 3 
Lack of еа] resources can also be a problem when science and technology edu- 
cation are to be modernized. Limited resources, high costs, dearth of equipment and 
materials, lack of laboratories, scarcity of written materials reflecting the ved еше 
lum, lack of buildings and rooms; these are а few of the factors va ave ка 
mentioned. In developing countries there seems to be a constant need for money an 
p cem es als, equipment and facilities а inadequate 
in primary schools in many countries. Several states report Hem ores seed 
laboratories and worker? : ГАШ © feels the need of new content and 
and inadequate transportation facilities, and Rwanda mention ed ack of schools, and 
new books. Congo, India, ап Е 
Zambia needs both classrooms and 
B educa 
India writes that during the 1950s and 1960s, many dio-visual education 
combination of programmed learning, teac A thi hi 
igni i i m. This was not the case, jowever, 
would offer a significantly improved teaching syste! T design, lack o f Uropramming 


because of inadequate equipment, inapprop™ 2 A 
= In the Republic of Korea, there is a 

back-up and a real lack of operational potentials. In : 3 Я 

lack of al kinds of basic resources and teaching/learnin& materials which hens improve 

science and technology education. Equipment for scientific and technological experi- 


menis and practical training are also lacking. 


ors considered that a 
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Cuba finds it necessary to make more unorthodox use of equipment and the instal- 
lations that are found in schools. Algeria points to the slowness seen in the creation and 
use of infrastructures, and Paraguay mentionsa lack of information sources for teachers 
and pupils, particularly in rural areas. A lack of written material with content in line 
with the new curriculum is mentioned by Chile, Cyprus and Sri Lanka: a lack of printing 
facilities by Uganda; a lack of curricular materials to support teachers in the classroom 
by Chile; a lack of educational infrastructure and buildings by Bangladesh, Gabon, 


Mexico and Uganda; a lack of laboratories by Chile, Jordan and Uganda; and so 
forth. 


Viet Nam states that the country is still in 
agricultural production, which leads to sho 
difficulties caused by the distribution of e 
inadequate administrative structure. Paki 
drome, with people’s energies being dive 

Even developed countries sometimes m 


a situation where it depends on small-scale 
rtages of different kinds. Bahrain points to 
quipment, the lack of infrastructure and an 
stan refers to the ignorance and poverty syn- 
rted to issues vital for survival. 

ention a lack of external resources. The USSR 
duction of new equipment and teaching aids, 
for equipment is so great that it can only be 
satisfied gradually. 


Internal resources 


The quality and Preparation of the teachers and administrators who are expected to 


чеш the general renewal of primary education are often found to form bottlen- 
ecks. 


{ the difficulty of creatin articipation of teachers 
n Belgium, teachers are sometimes hesitant ied tae Se that 
appear, and a slightly negative attitude ma 

tion. 

Nearly all countries find that there are insufficient qualified 
training in science and technology for the Proper renewal о; DAD EPA 
Cuba states that it is necessary to improve the scientific ои е ol 
teachers with the aim of achieving an optimal teaching/learning роса Ар all with 
regard to the scientific and technological character of education Riad finds that, 
besides the inadequate number of generalists with diplomas in education there are 
large numbers of unqualified teachers who can only make a difficult situation worse. 
This handicap, however, is found in other subjects and follows Primarily from limited 
resources. The Republic of Korea mentions the over-burdening of science and tech- 
nology teachers with duties. Bangladesh brings up inadequate administration, super- 
vision and teaching. 

Developed countries also ге 
with adequate preparation. 


teachers with adequate 


port difficulties. The United States lacks science teachers 
Czechoslovakia states that the tendency towards speciali- 
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zation is greater than that towards integration, both in teaching and in teacher training, 
which causes problems. In the Federal Republic of Germany, there is competition 
between different aspects of education, and the scientific orientation is in conflict with 
child-oriented teaching. The Netherlands states that the wide range of possibilities 
makes it difficult for teachers to make a choice and places heavy demands on the 
expertise of generalist teachers; in the country there is a diversity of teaching methods 


brought about by the freedom of the schools. 


Internal preparedness 


Organizational and administrative facto! 


renewal efforts in primary school, as are attitudes. жа "s 
In Chile, the lack of experience among local school authorities and school adminis- 


trators is said to pose problems. Thailand reports a need to familiarize administrators 
with the nature and process of the new administrative structure. Nigeria mentions a 
lack of continuous support by research and data processing. In Senegal there is bad 
co-ordination with the research effort. An incompatability of organizational arrange- 
ments (class size, timetabling, space) is mentioned by Mauritius. _ 1 
Bulgaria reports the problem of finding ways of using activity time in an optimal way. 
In the Netherlands, the renewal policy is constantly changing as experiences and new 


ideas are accumulated, and this sometimes givesan impression of inconsistency. Expert 
freely available. It is also declared 


advice from supporting organizations is not always пе 
that, within the framework of the given principles and goals, schools should create t ar 
own identity, which some find difficult. Spain discusses the lack of болн, 
flexibility in schools that should make the specializations and abilities of their їр m 
more widely available, and mentions the fact that technical directives are not prep: 
by the school principals. Я 
Attitudes negative to the renewal are often fou ut ш Pu Ud каМ 
given by Mauritius and Nigeria, and Sri Lanka dci E. a iis “a | ТУРА E 
do not find time to acquaint themselves with the changes. { qa 
i i i ditional teaching. The renewal of science and tech- 
fashioned attitudes in favour of tradi е eatin Ui the 


ion i found to be hindered byal 
тз ks qiie Dey states that psychological and human frames have 


sad peu eof almost all educational personnel. Chile finds s interest in 
improving science education in the new school, parci апше Aa "s m 
Egypt indicates that teachers have limited capacity to ed a dece ging 
science programme, and Tonga reports à slow process of y Е к AME 
Ts Dm Da б pony ie eiiis E en dicent kind: there is a conflict 

do ulgaria descri н Mis 
e liy of the child to understand and the отр a baa Шан. 
int to the fact that it takes a long time g 


opinions in different grou s of people. ipti idi 
pinions in dire report difficulties, there are оо dn cat TS, 
the renewal process. In a few countries, for example, di is inadequate and something 
educators and others E. т be lability of resource persons and a 
ne ut it. Gu x iti i i 
eed ое dano about i: De eoe роне ue e 
educational communities when the effects OL Hie rene m deavours of teach i 
dom stresses the fact that the reform is highly dependent on the endeavours аспе 


and other groups. 


rs are sometimes reported as hindrances to the 


nd. Reports abo 
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External preparedness 


rs may hamper the renewal of the primary education system. Several 
ва 10 thew difficult geographic situations, others to the characteristics of 
their populations or to the prevailing attitudes in different population groups. 
Mexico mentions socio-economic factors in the population, and the United Kingdom 
refers to the decreasing numbers of pupils in her primary schools due to falling birth 
rates. France describes a situation where parents, trade unions, media and others divert 
the educational reform towards a development which lacks theoretical backing and is 
not always beneficial. Spain brings up the problem of politico-ideological resistance in 
the educational administration and in certain sectors of society, and Belgium refers to 
inconsistency in the administration of the renewal due to a lack of continuity in the 
government. Gabon experiences problems with the integration of the local culture into 
the new school, compared with its openness to science and technology. Two countries 


— Cyprus and Nicaragua — state that political conflicts with other countries cause 
grave problems, and Viet Nam still feels the adverse effects of colonialism and feu- 
dalism. 


Several societal factors are reported to form obstacles to the renewal of science and 
technology education. Uganda mentions that a mainly illiterate population affects the 


application of science and technology, the Seychelles point to the low level of scientific 


literacy in the population, and Senegal reports a scientifically poor environment. Spain 
mentions an inadequate organization, and Belgium expresses a need to ameliorate the 
administrative structure. Malta brings 


T up the lack of emphasis on primary science and 
technology education. Bahamas states that insufficient stress is placed on implemen- 
tation in the schools, and Cyprus finds that the spirit of conservatism is present in any 
change movement. 

Uganda points to the fact that research has s 


technology are essential to daily life, and several countries find that insufficient atten- 
tion is being paid to science and technology in edu 
refers to the low priori i 


о far failed to show that science and 


A number of countries report that external fac! 
science and technology education. A. 


schools and regions is of importance 


Conclusions about factors influencing 
the renewal of science and technology education 


Many frames have been reported to influence a country’s possibilities of renewing 115 
Primary education in general and its science and technology education in particular. 
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Although no measures of the strength of these frames are given, it is known that they are 


often so strong that they can halt renewal. 
_ Although even developed countries may report economic constraints, weak econom- 
m are characteristic of developing countries. Allied with a lack of resources are such 
E eee as large classes, cheap systems like shift schools, inadequate teacher training, 
Pd facilities, and lack of materials and equipment. All these phenomena 
ше the outcomes of the whole educational effort. However, since any renewal in 
SR e and technology education would call for costly preparations in the form of 
á er training, new materials and better facilities, this education is likely to be par- 

icularly adversely affected. Many countries have called for international assistance to 
achieve the renewal they feel important [37]. Most of the resources must come from 
within the country, however, and since it is not likely that new resources will be made 
available, a redistribution of existing resources must be contemplated and means found 


of running the education system more cheaply. 
The teacher remains a key factor in the renewal pr 
book show that quite a few teachers in developing co! 
for their jobs. The situation is improving, but most o 
humanistic background, and they are therefore badly trai 


Science and technology education. It is also obvious that 
attitudes towards such a process, which is felt to hinder their work and make it more 
i hich is reported by most countries, is à 


difficult. To be effective, in-service training, Wi 
long and costly activity and short courses often makes things worse. Means for the 
improvement of the teaching situation for inadequately trained teachers and for the 


improvement of their qualifications must be sought. : 
Administrative and organizational factors have also been found to be of great impor- 
ample decentralization and 


tance, Administrative changes are being undertaken, for exa traliz 
ove effective once established. Organizational solu- 


regionalization, and they might pr z 
tions like multi-grade classes, open schools or classrooms, team teaching and non- 
graded schools are described. They might permit good teaching to take place even 1n 
poor areas and they could also offer teachers the possibility of using their special 
qualifications to the best advantage. 

, The readiness of society for education 
is frequently a politically sensitive area; 


ocess. Data presented earlier in this 
untries are inadequately prepared 
f the teachers continue to have a 
ined fora role in the renewal of 
many of them hold negative 


al changes is sometimes questioned. Education 
teachers’ organizations are often conservative 
and defend the interests of their members with vigour; and parents and others are often 
reluctant to accept educational renewal which deviates from what is felt to be the ‘right 
education’. To these have to be added difficulties caused by the climate and the geo- 
graphy. In spite of these problems, many countries seem able to carry through impor- 
tant renewal projects; some even report that little resistance was encountered. 


DUCATIONAL PROBLEMS: A SUMMING UP 


EDUCATIONAL RENEWAL AND E 
In Chapter II it was shown that the education systems in many, perhaps most, countries 
in the world experience grave problems. It was shown that in many parts of the world 
large numbers of children never get any education, that many of those who enter school 
drop out after only a few years, that repetition 0 grades 15 чин че na educational 
inequities exist, and that the achievement level of the pupils ei пу Mul. 
This chapter has dealt with the renewal of science ee ecm M ib ence р 
та i Is and upon the m аав 
авро шей Tett me of the effects of the latter and to estimate to 


an attempt has been made to illustrate some © kinds 
what extent it is surrounded by frames of different Kin’ 
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The introduction of science and technoiogy education — or the improvement of such 
education — cannot solve all the problems mentioned; in this respect quite different 
efforts are necessary. It can contribute to solving some of the problems, however. It has 
been shown that the goals of renewal are often concentrated upon producing improved 
curricula and creating the conditions for desirable child development. Very little is said 
about other aims of education, but certainly these are already important. 

However, the authors believe that educators and educational politicians see science 
and technology education in a wider perspective. One of the main reasons for the 
malfunctioning ofan education system is a lack of resources — external ones like money 
and internal ones like qualified teachers. But the education system contributes to the 
improvement of the country particularly through training people in applied fields like 
science, technology and practical work. 

Another reason for malfunctioning is that the education system is often perceived as 
an alien body in society since it provides schooling which is impractical, theoretical and 
even dangerous to cultural values. One way of making the schools more relevant to 


societies would be to ensure that what is taught is applicable to the immediate envi- 
ronment, and trainin: 


г g in science, technology and practical work should play a key 
role. 


The present renewal is reported to have characteristics which are in line with these 
thoughts: science and technology education is becoming practical and environment 


don practical work; decentralization and adaptation to 
ce; and integration with other subjects enables a global 
› d earlier in the text above that science апа technology are 
still treated as orphans in the 


‹ family of disciplines in many countries. It has also been 
found that the renewal of science and technolo; 


CHAPTER VII 


Reflections and 
questions for deliberation 


The thirty-ninth session of the International Conference on Education, which was held 
in October 1984 in Geneva, provided delegates from 118 Member States and myriad 
-governmental, with an opportunity to 


other organizations, both governmental and non 
discuss some of the most pressing problems and opportunities confronting the world of 


education today. 

It is clearly impossible to convey on paper a complete analysis of that discussion, 
although the Final report of the Conference represents а valiant attempt to do so [34]. 
However, each delegate and observer has his or her own thoughts and interpretations of 
those discussions. And, following a period of reflection, both on the conference and on 

final chapter to share our 


the data set out in the foregoing chapters, we intend in this 
d reflections. The purpose is not, of course, to draw out 


personal interpretations an 

implications for practice' such as are found at the conclusion of some research studies. 

Given the disparate nature of educational policy and practice around the world, devel- 

oping generalized recommendations for all countries would be both pointless and 
f theoretical 


presumptuous. Rather, in the following pages, we intend to use a variety о! 
ducational literature to raise questions that others may find 


perspectives from the е i 
useful as they examine their own educational situations. (For more on theoretical 
(48) pectives and their use in educational research, see Roberts [65] and Munby 
9 
For the purpo 
Chapters II to VI. 


ses of clarity, we follow the same sequence of topics as presented in 


NCE AND TECHNOLOGY EDUCATION 


CONTEXTS OF SCIE 
IN THE PRIMARY SCHOOL 


taught in the broader context of education systems which in 
1 and international environments. These environments are 
al, economic, cultural and many other factors that together 

country to achieve its national objectives for education. 
e in nearly all countries which declare universalization 


Science and technology аге 
turn operate within national 
characterized by geographic 
constrain the ability of any 
Meri E policies are in plac 
primary education to be a national goal. З " 
Furthermore, the data presented in Chapter П show that progress окан this goal is 
being made. Enrolments (see Table 3) are generally increasing and especi: ly so in parts 
of the world where they have traditionally been very low. Over the twenty СО ег 
shown in the table, primary schoo! tes in Africa have increased by 83 per 
: sin developed countries 


1 enrolment га! 
cent. In another comparison, the #ар between enrolment rate: 
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i ing countries was reduced from 33.7 per cent in 1960 to 15.5 per 
an jp oo is being supported in all countries both through policies for 
goes see eE education at the primary school level and through funding to араш 
such policies. The percentage of gross national product (GNP) being spent by Мае 
States on education has steadily increased during the past twenty-two years — andm ME 
so in developing countries than in the developed countries (see Table 7, Chap 
ET problems persist. The recommendation adopted by the Conference warns that 
the universalization of primary education ‘should not lead to a lowering of standards or 

i "be considered in quantitative terms 
only’ [34, p.28]. These concerns are well articulated by V.G. Kulkarni of Bombay ina 


recently published paper. He writes critically of some attempts to achieve the goal of 
universalization: 


and clarify what we mean when we talk of education, the 
versal education, 
“COB € tendency, alluded to in the Opening chapter, for us to изе 
‘education’ and ‘schooling’ interchangeably. The concept of education 
becomes narrowed to what can be achieved in schools, or (worse) to what is usually 
achieved in schools. And the institutional constraints of schools become limits to what 
is regarded as education. In our review in Chapter II of the worldwide influence of the 
European model of schooling we noted five features: fixed entry age; full-time; teacher 
dominated; one grade per year, examinations, It is interesting to note that, whether or 
not any of these are essential or intrinsic to €ducation, all of them are characteristic of 
Schools the world over. Furthermore, these feature. 


ures lend themselves well to quantita- 
tive measurement (enrolments, drop-out Tates, time spent in school and so on). For the 


most part, these measures are simply indicators of the operation of a system of school- 
ing. This is not to say, of course, that we should not watch enrolment trends or test 
Student achievement. It simply warns us against taking limited measures of the opera- 


tions ofa school system as true indicators of the Quality of education being received by 
our children. 


Education as initiation 


R.S. Peters, the educational philosopher, has argued that it is inappropriate to think of 
education simply as the me; 


ans to some end beyond itself. He claims that education 1s 
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not essentially an instrument for a society to solve i i i 
an enterprise whose aims can be found within its inn aes pitas He жод pro sieme bir 
that education be thought of as “initiation into worth-while acti he iad аш; 
conduct’ [57, p. 34]. W i lag alise 
, p.34]. We need not delve further into the complexities of this concept th: 

Peters develops. Consider, instead, some of the straightforward implications of. e 
me this concent as the essence of education. ge 
First, the notion of initiation suggests some kind of progressi i 
limited to a few designated school years but can last for Mri ode one 
process that can take place in informal settings as well as in the ‘formal ues i. 
schools. This view of education is consistent with the recommendation of the Conf | 
ence regarding the complementarity of formal and non-formal education [34, 28]. 
The concept of education as initiation also contains echoes of our discussion Fek. 
nology and technology education in Chapter I and implies a sort of intellectual, moral 
and physical apprenticeship. i 

The second implication of accepting this concept of initiation is that it focuses atten- 
tion on the substance of education and not merely on its external features which, as we 
have noted, are simply indicators of the operation of schoo! systems. Initiation invites 
the question: ‘Initiation into what? While the rest of this chapter extends this discus- 
sion in the areas of science and technology education, the Conference debates and 
recommendation give clear indications of the intrinsically valuable activities into 
which Member States wish their young people to be initiated. These include, butare not 
— the worldwide focus on literacy is evidence of the realization that 

ff from access to many 


d into this activity are cut 0! 
ne learns to handle words and ideas logically 


hich individuals make a livelihood for 
contribution to their society; learning 
d skills throughout a lifetime. Each 
od in itself and not merely as the 


y valuable, as go jr 1 
s initiated into through 


hisanactivity one i 


uggests some new criteria for assessing 
f the apprenticeship process that one 
bserving his actions, by copying 


Finally, the concept of education as initiation s' 
the performance of schools. It is characteristic 0 
learns from it by a i a ‘master’, by 0 
him and by submitting to his correction. Over time, one learns what he knows and 
becomes able to do what he can do. He is the key to the process. However, the only part 
of formal schooling that frequently operates on this model is the doctoral programme of 
a graduate student. rt, formal schooling, in its laudable attempt to 

demonstrating these activities to 


i i lost this sense ofa master 
his ems vu i re like a signpost telling his students where 
togothana guide who says, " d we will go together." Ifeducation Is truly 
to become initiation, as We believe Member States have indicated in the Conference 
recommendation, llectively rediscover the teaching role of the appren- 
tice master. Reasoning will then be ‘taught by individuals who are truly rational, 
reading by those who love to read, attitudes to work by those whose work is productive 
and exciting, and learning by those who have never stopped learning themselves. 

r the quality of education are to be found not by simply 
by observing the educa- 


Thus the true indicators of the | і edi р 
counting heads, nor even by scoring examination papers, ut i 
tional process itself and asking about its authenticity’, as one group of educational 
Scholars it [49]. If these more stringent criteria are used to examine schools, 

has termed it [49] ay find cause for concern. (See, for example, the case 


thei i tions m $ 
neven се aon in the United States [76] and in Canada [51].) 


studies of science education 
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Questions for deliberation 


On the basis of the data set out in Chapter П and the above analytical commentary, we 


suggest the following questions for educators and others to ask themselves in regard to 
their own school systems. 


1. Into what activities, attitudes or modes 
initiate our children? 
This is not quite the same as askin 
education. It implies, rather, 
activities for children and th 
considered to be of value in 
include such generic skills a: 
and history, as well as attit 
on. This clarification is 
performance of schools. 


of conduct do we expect primary education to 


g for a statement of aims and objectives for primary 
that the schools are there to provide intrinsically valuable 
at it is useful to identify what these are and why they are 
any given cultural or national context. These activities can 
s reading and reasoning, forms of knowledge such as science 
udes such as patriotism, an appreciation of literature and so 
an essential prerequisite to any qualitative analysis of the 


is chapter is the limits of what can 
ed a distinction between the more 


мету: of grades or years, and so on. тш 
\ p e] laracteristic but the i ncept о 

primary education. Traditionally, education has been here py 8 *re- 
Which the rest of life — career, family, 
Ong education has become popular in 
І О 2034 О society of contin initiation into 
new skills, new attitudes and new activities, Yet, to what extent Td ane Tad 
РЇ? Is ‘primary’ still taken to mean 
© idea that each individual is being 


* * * 


These first three questions are designed to address Our basic concept of primary edu- 
cation and to sort out some of the differences between education and schooling in any 
given national context. However, most of Chapter II is taken up with a discussion 0 
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propriate therefore that we 
the quality of educational 
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indicators of the performance of primary education. It is ap] 

conclude with some consideration of how we can assess 

performance in our schools. 

4. Given decisions concerning desirable educational activities, attitudes, etc. (see Ques- 
tion 1 above), what observations or measurements could be made that would serve as 
indicators of the quality of primary education? 

One of the indicators discussed in Chapter П was wastage through dropping out and 

Tepetition. Kulkarni’s thesis, set out earlier in this chapter, was that such wastage was 

es in pee to the universalization of inappropriate forms of education. Therefore, we 
y ask: 

5. What empirical evidence exists concerning the reasons for dropping out, repetition, 

etc.? Can educational research help to substantiate or refute the Kulkarni thesis? 

i rence and discussed in 


Another problem of primary education identified by the Confe d š 
Chapter II, was discrimination on the basis of sex, race, language, physical handicap, 


geographic location and other factors. Few countries acknowledge explicit and inten- 
tional discrimination against specific groups in society. However, many recognize that 
implicit, non-intentional discrimination of many varieties can occur. 


6. What groups are being discriminated against in education and wh 


taken to reduce this? 
The penultimate question Concerns the means by which all of these important educa- 
tional policy issues are resolved within society. While every country ра its (раш 
authority for deciding policies in education, there are many interested par ne sta- 
keholders in such policy decisions. Often, h se who must deci ce not 
well-informed about these various interests. ; a decision can be ei its 
implementation may be difficult because of entrenched attitudes and practices. 1 is is 
recognized in the Conference recommendation that calls for ‘effective participation by 
all sectors of society in the process of universalization of primary education" [34, p.28]. 


We therefore conclude by asking: 


at steps can be 


i icipation in the deliberative proc 
7. WI can be taken to ensure maximum participation 1n De: DIOCESS 
Ln alization and renewal of primary education? 


leading toward univers 


OBJECTIVES OF PRIMARY EDUCATION 
Th d on into essentially worthwhile activities is not 
са баен ewe ors should pursue goals or objectives. Peters 
insists that the true worth of education is 10 be found in its own intrinsically valuable 
activities rather than in its being à means to some external ends (such as the improve- 
ment of society). This is important when one seeks to, justify the content of education. 
However, educators nee hoi ae deg engen And 
* choices RP hag oa 
пры. manner and 1o er focused оп а general approach to the ea ape 
of educational activities, this section deals with what it means to have goals an 
urriculum or teaching a lesson. 


objectives in mi nning а СП”. ч i 
anl mind Lo es and objectives of primary education as these were 
sense m MEG States, the place given toscienceand technology within those goals 

ed by Member state - fscience and technology education itself. The result 


and objectives, and the objectives 0 


GOALS AND 


tion as initiati 
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of this review was such a complex mass of information that a brief summary is, perhaps, 
appropriate here. к d 2 
The number and variety of goals for primary education were so large that arelatively 
complex model or category system was required to classify them (see Figure 3, Chapter 
III). One dimension recognized the range of specificity of goals and objectives (from 


relatively general to very specific). The other two dimensions were of more substantive 
significance: 


Person-centred <> Society-centred 
Tradition-oriented <> Change-oriented 


The first of these distinctions differentiates between goals that were focused primarily 
on the needs of the individual and those that derived from the needs of society as а 
whole. The second dimension distinguished between goals having to do with the p. 
servation of something and those oriented towards change or development. Each o 

these bi-polar dimensions can be combined to generate four categories of goals as 
follows: 

1. Society-centred/tradition-oriented — ideological goals. 

2. Person-centred/tradition-oriented — educational goals. 

3. Person-centred/change-oriented — personal change goals. 


4. Society-centred/change-oriented — societal change goals. 


Within each of these categories, examples of general goals and more specific pegs 
for primary education were provided from the responses of Member States to the 
pre-Conference questionnaire. 


The second component of Chapter Ш was an examination of these statements of goals 
and objectives of 


categories of goals identified 

Yet, this is rarely articulated 4 
The third part of Chapter Ш w: he oals an 

objectives of science and technolo; s Preise ср En once a 

lum is identified, most of the objectives fall within 

the category we have called educational. Yet examples of edi tae science ae 
the other three categories also. Th 
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THE DILEMMA OF DIVERSITY: THE SCHOOL'S DILEMMA 


If practicising educators were to review the list of educational goals presented i 
in 
Chapter III, they could be forgiven for wondering just what sort of а workers 
d societies and governments take them to be. The first reason for such thoughts is 
Ыы " ee educators, they assume that the list of goals for education is the 
bet s goals for schools. And they know that the schools in which they work could 
ver achieve what is represented in that list. That is not to say that the educational | 
goals articulated by our governments (on behalf of the societies they serve) are not 
desirable goals. It is simply to underline the distinction, referred to earlier, between 


education and schooling and to point again to the necessity of determining consciously 


how all of our educational goals can be achieved. 
Professional educators have lived with this problem for a long time. Societies' expec- 
tations of schools have been escalating throughout this century as any curriculum 
he troubled economic circumstances in 


historian can show. And, in our own day, t 

which many countries find themselves are likely to raise the expectations of schools yet 
again. The way in which the profession has dealt with the problem of' unrealistic goals is 
through a system of progressive filters. These were cited in Chapter I from the expe- 
rience of the Canadian study and are summarized again here: intended curriculum — as 
set by ministries of education; planned curriculum — as hoped for by teachers and 
textbooks; taught curriculum — as actually delivered in the classroom; learned curri- 
culum — as achieved by the students. | 

It was the experience of the Canadian study [72] that the ambitious expectations of 
government, which comprise the intended curriculum, are steadily reduced through the 
planning processes of curriculum development (which tends to ignore many of the 
goals), through the constraints of the classroom and through the many factors that affect 


what students actually learn. . 
Three brief quotations from the case studies that formed p 
programme illustrate well this reality of professional life. 
uidelines were conspicuous by their absence 

hers have adapted these guides to 


art ofthe Canadian research 


m gi 


tion, provincial curriculu! 
teachers. Teac! 


h the Prairie High science 


ces [1, Р. 258]. 
thestudentsactively involved in investigations on a more regular 
ma: ‘I would like to approach science as being an activity, but 
ke compromises.” [69, p. 54]. 


I have to ma! 
re of [the] potential to damage their students’ cognitive 
dependence on experts, abdication 


ission to authority, idenc rts, at 
uine criticisms, over-estimation of rationality (other 
d so forth [82, p.244]. 


With only one excep 
in all discussions wit 
suit their own practi 


Mr. Blake would like to have 
basis... He explains his dilem 
I'm not always able to do it... 
I suspect that [teachers] are [not] awa 
development by producing blind subm 
of inquisitive thought, absence of gen 
people's, to boot!), feelings of helplessness ant 
intended curriculum can be mentally omitted when 

he teacher's planned curriculum 


d, how even t h 


es how the 
he third quotation concerns some of the 


The first of these illustrat 
lace; the secon 


concrete planning takes р 
has to be modified in the oa eee teaching 
possible п i „products of scien à v 09 
This ees рү Pom of the difference between education and schooling is not 
y d by the teachers cited here, nor to argue that schools 


to justify the attitudes represente! ^s 
i ional goals that are set for them. Rather, it is to 
cannon achieve с the ейи those desirable educational goals can be achieved, 


suggest that, in identifying 
realism is important. 


————— С 
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Questions for deliberation 


8. Which of our educational goals are appropriate for schools, for primary schools, for 
science and technology programmes within primary schools? 


9. Which agencies other than schools can assist in the education of our children, in their 
primary education, in their science and technology education? 


10. What steps can be taken to reduce the gap between intended curriculum, planned 
curriculum, taught curriculum and learned curriculum? 


The science policy/education policy dilemma 


This issue can be stated with ease but, we suspect, resolved only with considerable 


difficulty. The external indication that there might be a problem lies in a curious 
combination of facts: (a) governments state that Science and technology are of great 
importance to the economic and social well 


-being of their people; but, (b) the general 
goals of primary education often make little mention of science and technology; and (c) 
the more specific objectives of science and technology education frequently have little 
to do with the broader economic and social context. 

The data presented in Chapter III make it clear that this problem is not found 
uniformly around the world. The socialist countries, for example, incorporate a poly- 
technical principle in their systems of primary education and make frequent reference 
to the importance оѓ! linking education with productive and socially useful work. While 
some other States oppose the inclusion of such references within international recom- 
mendations, it is also true that, within these very countries, concerns are frequently 
ke ue by industry at the lack of connection between education and the world of 


Why does the world of education, includin 
education, have such difficulty in meeting 1 


development, of which science and technol 
part? We think that е 


g the world of science and technology 
he world of economics and industrial 


equence of this div: 
Vitally important i 
to individuals for 


and technology education, having 
development ofa nation, may be left 
in the school seipsa ^e 
This is not only a problem for industrialized countries. King h hat 
Aera Н : PE - as recently argued t 
the same division underlies major contradictions in the t kie deinen ie онеге! 
polices for science and technology education in developing countries [38]. We therefore 
ask: 


ision is that policies for science 
mplications for the economic 
Whom science is only one subject 


11. How does the structure of policy making in government affect the development of 
policies for science and technology education? 


12. What steps can be taken to ensure that any structural gaps in policy making for 
science and technology education can be overcome? 
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13. To what extent does the existence of separate divisions for education and for science 
and technology within international organizations such as Unesco tend to perpe- 


tuate any weaknesses in ‘interdisciplinary” dialogue within Member States? 


THE DILEMMA OF DIVERSITY: THE TEACHER'S DILEMMA 


If the diversity of general educational goals and objectives puts the schools in an 
awkward position politically, it also places the classroom teacher in a professional 
impasse. As we have seen, teachers have their way of quietly ignoring the more 
unrealistic expectations that governments place upon them. They filter the ideals until 
what they regard as realistic remains. But can science and technology be taught with a 
variety of different educational objectives in mind or is ‘learning the content’ the only 
objective that school science and technology can achieve? 

This question has been the focus of much research in recent years by Roberts based on 
the concept of ‘curriculum emphases’ [64]. Briefly, the concept is that science teaching, 
like most other forms of communication, conveys more than one set of messages to its 
recipients simultaneously. At one level, science teaching obviously communicates 
scientific information. But, beyond this level of communication, science content is 
always embedded in a contex! The various contexts in 

dingly different learnings 
on the part of the student. ts’ have been described by Roberts as 
rm as follows: 


‘curriculum emphases’. He exp 

A curriculum emphasis in science education isa coherent set of messages 10 the student about 

science (rather than within science). Such messages constitute objectives which go beyond 
ter itself — objectives which 


learning the facts, principles, la 1 ‹ 
student question: “Why am I learning this’ [64, p.245]. 


provide answers to the 
And while part of any science teacher's concern is for teaching the content of science to 
students, another — frequently an even more important part — is that the content shall 


beyond itself. 
n two different text- 


be learned for some purpose 
bout the methods of 


The example of separate treatments of the same science topic i 
books illustrates the point. In one textbook, all of the information а 
duction, convection and radiation) is set in a соп! [ 
d solar heaters work. Photographs and ‘cut-away diagrams 
lanations. In the other, the same scientific principles are discussed 
but, this time, accompanied by a i ison, f different (and ср 
theories to explain thermal phenomena. This account 15 illustrated Po cing cies 
eighteenth century scientific reports. In each case, the scien! SAN An Sasis is 
cated is the same while the contextual communication ~ t E representations of 
markedly different. And these different emphas: are the EUH science 
"n book's different Puba en ko 2 at a useful for classifying the 
е conce iculum emphases st 
goals of ene does агу the concept of scientific DT К ы 
for interpreting different Ways of teaching science in ГЫЛ te and tech- 
context, it is useful as the li between the goals and obj soins of science and 
nology (discussed earlier) and different approaches o ^ pee c jectives may apat 
technology (Chapter V and low). While a diversity ofgo?, sandy of teaching Кабере 
daunting, their achievement is possi й 2 = inte 
are used. If, however, teachers have been trained 10 Ta emphasis will be presented to 
reek science, then itis probable that only ойе, тпгсшит emphasis concept can bea 
students and only one sè * 
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eans, therefore, for bringing the ‘taught curriculum’ closer to the ‘intended curricu- 
m » X 
lum’. 


Questions for deliberation 


14. How many different curriculum emphases can reasonably be incorporated into the 
planned curriculum of science and technology education at the primary level? 

15. What is an appropriate balance among curriculum emphases (goals) for science and 
technology education at the primary level? 


16. Doteachers think of only one or two curriculum emphases as appropriate or do they 
recognize and incorporate a range of emphases within their teaching? 


STRUCTURE AND CONTENT OF PRIMARY SCHOOL CURRICULA 


h € problem for which А mphases 
was designed. Accordingly, the following sectio 11е Сопсері of curriculum emp! 


with a series of three examples of. differ 
Each embodies its own criteria for t 


d technology curricula. The 


y duestion of criteria (for selecting content) throu! 


Alternative emphases Sor science and technology education 


Table 8 illustrates how science (A) and technology (B) ca i tely with 
three typical curriculum emphases: the fi is ie ре combined cae 
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TABLE 9. Curriculum emphases in science and technology 


Curriculum emphasis Discipline 
A: Science B: Technology 


1. Structure of the discipline Al: Nature of science B1: Nature of technology 
A2: Scientific skills B2: Technological skills 


3: Science and society B3: Technology and society 


3. Relationship with society A 


mbinations have been in fashion with educators and 
the most commonly found emphasis for technology 
world is the technological skills emphasis (B2). In 
spoused by ministries of education are frequently a 


2. Process skills 


At different times, all of these co 
curriculum developers. Currently, 
education in schools around the 
science education, the emphases € 
blend of Al, A2and A3. However, classroo ities are often better represented by an 
emphasis (not shown here) that Roberts calls the ‘correct explanations emphasis’ [64, 
p.247]. He characterizes it as the ‘familiar “master now, question later” emphasis’ 
[p. 248] that places stress on the students learning the subject matter as i 
emphasis that is, perhaps, most at variance with the concept of ‘education through 


science’. 

Cells A3 and B3 represent a newly е 
society; this places most emphasis on the interdiscip 
technology. With these emphases, students are expected to understand how both 
science and technology influence and are influenced by their social and econ 


contexts. Such emphases contrast strongly with the introspective structure-of-the- 
discipline emphases (A1 and form move- 


B1) that became popula: form m 
ment of the 1960s. It was during this latter period that such an emphasis in science 
education became linked wit ical fashion of ‘learning by over 
produce ‘science as discovery’, in tudents would be initiated 
into the intellectual processes of the scientist. They would thus emerge as scientific 
thinkers having acquire! botha knowledge of scientific theo 
processes. 


merging emphasis on S 
linary relati! 


and technology curricula 
has come in for serious criticism in recent years. 


Such an appro Layton, writing abou, Че British and American projects © the 
1960s, many of which adopted such a discovery approach, СО! > М 

Only on the basis of the most superficial analysis 0 з of scientific dn ii es 

ratae ied inkand work in ways characteristic ofa successu. 

uch me © riginal Nuffield schools 

s ‘science as search’ and in so far as 


practitioner of science... a 
scie j i rojects, W‘ cq sem 
nce project and the American ...study proj "tion of à scientific inquirer after new 


these courses were concerned to put children in the pos! ps i 
3 hi i 

knowledge, the stereotype Was that of the pu supremely oP in self [å кл 

tions and wider implications of his work. Science was studi: a Dos ss 

177]. 

Thiscriticism has been borne out 


(‘curriculum emphasis" in textbooks CO' 
i ) that textbooks often espous' 


conclusion of this research was 


Recent criticisms of science 
Such an approach to science education 


ive analysis ofsome of the implicit messages 
by nly used in Canada in recent years. The 
e the goal of teaching stu- 
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dents ‘the scientific method’ but then let them only ‘rediscover’ or ‘verify’ accepted 
scientific laws and relationships. 


The problem is that, in the majority of cases, neither the scientific question, nor the design of 
the experiment, nor the application of the results are matters for class discussion. ича 
students are locked firmly, from the beginning to the end of a laboratory session, in a pred- 
etermined step-by-step procedure. By following directions in a laboratory manual, they learn 
to do what is expected of them, not to experience the real scientific method [72, p. 30]. 


This research has led one researcher to develop the concept of ‘textbook science’ to describe 
the pale reflection of ‘real science’ that is presented in schools [75]. 


Not only does the science that is tau 


ght in schools poorly reflect the scientific enterprise, 
it tends to ignore the cultural and economic context in which that enterprise operates. 
Within a country that is relatively advanced in science and technology, such a feature 
merely results in an oversimplified version of the roles of science and technology in 


society, itself a serious enough problem for such a country. Ina developing country, 
however, where the importation of technology from industrialized countries is com- 
monplace, this context-free approach can һау 


е serious consequences for students who 
are trying to understand science and technology in relation to the state of development 
of their own country. (For more on this topic, see King [38].) 

A specific illustration may serve to clarify this point. To a certain degree, Canada is a 
net importer of curriculum ideas and a conclusion of the Science Council of Canada’s 
Í tion in that country was that science needs 
to be taught ‘in a Canadian context’ [72, p. 39-41]. By this, it meant that children in 
Canadian schools sho: i 


u , these characteristics provide many opportunities 
to explore the Science-technology-society interaction [72, p. 40]. 


What is basic? 


One of the problems in selecting science Content for teaching ; ich new 
scientific knowledge is being generated. Older bea i sine ди апа 
irrelevant. What then should be regarded as basic to science and technology education 
at the primary level? 

The structure-of-the-discipline em i ics 
which are regarded by жоом as ‘basic’ to incorporate, as contenk Dp 
science courses tend to introduce at an e; he idea of the particulate nature О: 
matter, despite the abstract nature of this concept. The skills development emphasis, by 
contrast, places very little emphasis on specific content as long as activities that require 
specific skills can be conducted. Finally, the emphasis on science, technology an 
enel incorporates a criterion stressing content that is important in the outside 
world. 
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n, educators have traditionally been divided into 
those who have seen science as a process and those who have seen it as a body of 
knowledge [94]. An extreme version of the former has argued that we should not bother 
with specific content at all. What matters, according to proponents of this view, are the 
processes of science (the ‘emphasis’, to use our terminology). An example of an ele- 
mentary school science programme based on this position is Science—a process 
he American Association for the Advancement of Science in 
the late 1960s. While this course is very popular amongst some educators, its almost 
complete lack of specific content makes it somewhat inflexible when used by teachers 


who do not have the background to adapt it to local conditions. 


The other approach is to base one's curri 
example, one popular approach is to focus on w. 
tractions such as matte 


ideas’ of science, major abs! 

the Science curriculum improvement study, another United States’ project from the 
same period), abstractions that appear and reappear inm 

and have many more specific implications. While this approach commends itself to 
those who are worried about the obsolescence of specific scie 
problem lies in the difficulty which children have in accessing abstract concepts such as 


these. 

The problem for curriculum developers, it seems, li 
The traditional way of dealing with this is in terms of a pyramid of dependent knowl- 
edge with mathematics at the top, physics and chemistry just below, followed, at the 
next level, by the life and earth sciences, with theapplied sciences (including agriculture, 
forestry, engineering and medicine) at the bottom. The authors of this model, Wynne- 


Edwards and Neale, recommend that the time has come for these ideas to be 


reversed: 
We have defined the apex of the pyramid as the basis of science, and the base ofthe pyramid as 
its derived and dependent end.... We have chosen to drive the pyramid of science into we 
heads of school children point first, with a stiff preliminary dose of ‘basic’ mathematics an 


sciences taught in isolation. The result is so alienating to most children that only a [рз 
to become scientists or engine е “real 


ers (in which сазе they might just rediscover U 
around them at last) [93]. 
might be more successful at 


The which reverses the traditional pyramid п acce: 

Тв арро struggle 10 universalize science and technology ашшы, mnan the 

same model as а pyramid ofexperience starting from a practical level at w e chi m 

encounter science and technology naturally, and moving asthey progress roei their 

education, towards levels of greater abstraction. The ‘process versus conten ebate’ is 
d the criterion for determining what is truly basic. 


avoided and relevance ducation and science education as 
: i el sees technology educ e 

Es smal extension of ш mod ting the connections between science and techno- 
iene ро e Yet int he connections are few. James Rutherford 
hai identified the progenitors of technology education аз ашса hata Me puma 

education [83]. If one accepts this to be the case on theoretical grounds, then k 
E ion [83]. lude, on the practical evidence, that technology education has been 
B also to m een dvent of recent projects in technology 
ised in а single-par' 5 ology Project (in the nited Kingdom), 

: ci Te А 1 
ranon such as the Schools 2 7 tirely to training in practical skills. 
айу es pue т prestige demic subjects such as sca. m 
, as such, it 1а к. ог an account of the 
least in the schools of the British ay Kingdom during the 


struggle for respectability 0 
past forty years). 
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At the primary level of educatio 


is in deciding what is truly basic. 


of the more acad 
erican traditions (see [43] 


education in the United 
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As we noted earlier, technology as well as science can be taught with a variety of 
emphases. Potential content for technology education can be developed not only from 
the traditional craft and manual skills, but also from an understanding of the nature and 
origins of different technologies in every national context and from the implications of 
decisions concerning the progress of technological development. If the purpose s 
technology education is education through technology, then every country can teac 
much about its own history and culture through study of its indigenous technolog- 
1es. 


Questions for deliberation 


17. Which emphases are regularly incorporated into science education and technology 
education? 


18. How accurate is the image of science and technology presented in the curricu- 
lum? 


19. How accurate an image is presented of the roles of science and of technology in 
Society? 


20. What criteria are used for the selection of content for science and technology edu- 
cation? 


21. To what extent are local examples of science and of. technology incorporated in the 
curriculum and for what purpose? 


22. Are science and technology presented in a national context? 


THE DELIVERY SYSTEM IN PRIMARY SCHOOL 


Teaching methods 


The essence of all effective teaching, in science as in other subjects, is the relationship 
between teacher and student. Teachers who are bright, competent, excited by the 
subject matter and sensitive to the needs of the students are the ones who can work 
miracles, even in the absence of ideal conditions for teaching. Correspondingly, teach- 
ers who are uncomfortable with their own background knowledge or who are demo- 


ralized because of the working conditions can negatively influence students’ attitudes 
towards science, 

It is therefore appropriate to consider teachers and their teaching methods as the 
central elements in the ‘delivery’ of science and technology education in schools. And; 
given the variety of goals for primary education that were outlined in Chapter Ш, one 


ds for teaching to be described here. Yet 


‹ Tare ог slow.’ 
Why should this be so? Are teachers unable or unwilling to adopt different approaches 


than the traditional ‘chalk and talk’? Is the curriculum emphasis concept merely а 
theoretical fantasy which cannot be made operational in real schools? Or is change 
possible but elusive? Do new approaches to implementing innovations in teaching have 
better prospects of success? These are questions that clearly concern most Member 
States as they change and develop new goals and expectations for schools. This section 
and the next one address these problems briefly in the light of two recent researc 
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studies, one a set of case studies of science teachers at ; 
АЕ 1981. for a new approach to teacher education. аи 

n and 1982, a series of eight case studies in science education { 
schools in eight different locations in Canada [51] as part of cio pura 
Science Council of Canada, into how science education in Canada could be improved 
[72]. These case studies were designed to help the council understand why, despite 
many attempts at curriculum reform, classroom events and teachers’ methods 
remained so firmly entrenched in traditional approaches. The eight studies had obvious 
differences which corresponded not only to the different locations and types of school 
but also to the different researchers who conducted them. But, beyond the superficial 
differences, there was a core of similarity which derived from the fact that schools 
everywhere have certain features in common. 

The study co-ordinators, Olson and Russell, have summarized some of the features of 
this core in an overview section which they have entitled ‘Dynamics of change and 
dilemmas of practice’. Their comments on the schools in the Canadian study seem 
sufficiently appropriate to the data in Chapter V that we have quoted them at some 


length: 


Not all... teachers are trained scientists and notall work with ample resources, but all of them 


do work with large numbers of children whose abilities vary considerably and whose home 
support varies even more. Teaching children with such a range of social and psychological 
backgrounds is very demanding. Add to this difficulty the lack of any clear consensus about 
what schools are for and the result is a task that is ambiguous and poorly delineated. We 
believe that teachers actively counter these forces, which place unlimited demands on them, 
by interpreting and carrying out their jobs in a particular way. Given the uncertainties that 
exist about subject-matter competence, students’ behaviour and educational goals, it is not 
surprising to us that teachers approach their work in ways that make it less uncertain. ... To ask 
teachers to change their methods and objectives without first considering the reasons they 
behave as they do in the first place is unwise, to put it mildly [51, p. 28-29]. 

They go on to identify a series of practical dilemmas that teachers face and resolve 
through their daily routine. The following is a sample of these dilemmas: 


n teachers include science in the early years when society demands the teaching of 


— Howca 
m i ir imaginationé 
* energies without suppressing their imagin: : 
— How can teachers control students' energ pp slug heck ~. 8 


le the apparent objectivity of scie 


— How can teachers reconci | 
$ related to science? 


tivity of value-laden issue 

— Ноу сап teachers meet the expectations of parents and inne 
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Teacher education 


Teacher training has gone through two major paradigms since it became formalized 
about one hundred years ago. The first of these, which is still found in many institutions, 
was based on the transmission of the skills and techniques of an experienced or ‘mas- 
ter’-teacher to the novice largely by means of direct imitation. The ‘model lesson’ 
concept was characteristic of such a training approach. The master-teacher would plan 
and teach a lesson and the pupil-teacher would then teach the same lesson while being 
observed by the master, who would then offer correction and advice. There was little of 
what would now be called ‘theory’, though some psychology would be taught, as well as 
rules for school administration, health and safety, and so on. In addition, since most 
teachers at the primary level had not gone beyond the level of high school education 

EDS, lectures in subject matter Content, such as science, would also be pro- 
vided. 

A radically different approach began to become common during the 1950s and 1960s 
in many parts ofthe world and particularly in those countries in which new curricula for 
Science and technology education were being developed. These new curricula went far 
beyond the old textbooks, which had merely contained scientific information. They 
embodied a new approach to teaching based on a particular philosophy of science, à 
particular philosophy of education, and a particular psychology of learning. Students in 
teacher training were therefore subjected to quantities of the ‘theory’ of these new 
courses. As well, they were drilled in the new teaching techniques that represented the 
'application' of this theoretical approach. Finally, they were introduced to the courses 
themselves; these embodied all the pedagogical virtues to which the students had been 
introduced. 

The difference between the first and second paradigm is clear. As research in the 
pedagogy of science education increased, so this ‘theory’ became applied through new 
curricula. The term "teacher-proof curricula’ was even used to stress the view that the 
teacher was merely a channe 


ically designed, to be ‘delivered’. Teacher training was the means by which it was 


ions based on his or her previous othe 
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is inviting teachers to develop personal judgement based on disciplined and self- 
conscious reflection. Such an approach to teacher training has yet to be advocated 
widely, but it would appear to represent a new and significant paradigm for this 
important enterprise. 

_ The present book is concerned especially with science and technology education and, 
in conclusion, we offer some comments on teacher education in relation to these 
disciplines, At stake, as we have noted earlier, is the achievement of the multiple goals 
of education through science and technology. And the mechanism by which this can be 
implemented is the curriculum emphasis concept. What, we may therefore ask, is the 
relationship between the various emphases and the three paradigms of teacher educa- 


tion described here? 

The first paradigm is essentially conservative, in that it encourages teachers to follow 
closely the methods and techniques of those who have gone before. While these may be 
excellent, such an approach toward teacher education is unlikely to stimulate the 
introduction of new curriculum emphases. A master teacher who teaches science with a 
‘correct explanations’ emphasis is likely to insist that his student adopt the same 
emphasis. Thus, the introduction ofnew emphases to accommodate the changing times 


and changing goals is likely to be thwarted. Р Hr. 
The second paradigm is no more flexible. The emphasis that was built into the 


curriculum projects of the 1960s was ‘sold’ to educators not as having been selected to 
suit national needs but as being right in a more absolute sense because it was supposedly 
‘based on research’. Teacher education tended therefore to be a process of indoctri- 
nating student teachers into accepting as desirable the particular emphasis then in 


fashion. А . 
The third paradigm is fundamentally different in that it credits the teacher with the 
ability to make informed judgements about the teaching situation and tries to stimulate 
that ability. In particular, it could be used to assist teachers to consider the conse- 
quences for students of their selecting one or another teaching technique and thus 
ce as means to different ends 


coming to see alternative approaches to teaching scien: r 
rather а as better (ог worse) means to the same end. The notion that students need to 


be exposed to a variety of different curriculum emphases in order to achieve the full 
range of objectives of science education is consistent with this paradigm for teacher 


education but scarcely with the others. 
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Questions for deliberation 
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шщ follow the four sub-sections of this part of the chapter: teaching methods, teacher 
Cation, instructional resources and evaluation. 
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The problem is that, over the past twenty years since programmes with this type af 

emphasis have been in fashion, science has become associated with great expense an 
therefore with schools that can afford scientific equipment. However, if one were to 
change the emphasis from scientific skill development to one of science in society, then 
the sort of student activity will also change. It may not be necessary to have students 
conduct laboratory-style experiments. Instead, it might be more appropriate to have 
them survey the ways in which electricity is used within the school building or at home 
in order to determine wastage. Such an activity could be in the context ofa unit on forms 
of energy with a science-in-society emphasis (the example is taken from an actual unit 
developed for 13-year-olds [53]). The equipment needed for teaching such a unit is not 
only less in quantity and cost, it can also be found around the school, home or com- 
munity with relative ease. Thus a decision to change emphasis can have major impli- 
cations for the type and cost of the equipment needed. Only when the teaching of 
science becomes locked into one particular emphasis does the purchase of particular 
equipment become a prerequisite for science teaching. 

The same consideration applies to the use of audio-visual aids and communication 
tools such as films, television and so on. Teachers need to ask themselves the purpose of 
using certain types of instructional aids such as these. While films are often motivating 
for students and a relaxation from real teaching for the teacher, they can also be an 
integral part of the teaching approach. For example, the same unit on ‘Energy’ from 
which the previous example came also requires that students visit a power station and, 
preferably, a hydro-electric generator. Of course, many schools will not have such a 
facility nearby and in such a situation a film or video-cassette can bring the experience 
to the students. The educational objectives of the unit make this an integral component 
of the emphasis. 


Evaluation 


The final aspect of the delivery system, which is of crucial importance, is the system of 
evaluation employed. It is our experience that inappropriate methods for evaluating 
student achievement do more to distort the achievement of the objectives of education 
through science and technology than any other factor. Too often, an elaborate effort is 
made to incorporate a particular emphasis into the science programme with the inten- 
tion that students will learn both the subject matter and also achieve other objectives, 
yet only the learning of subject matter is tested. For example, a teacher could set out 
with the intention of teaching about the properties of matter (the science content) and 
about the nature of inference їп science. However, if the test at the end of the unit only 
asks students to recall their knowledge of the properties of matter and ignores their 
understanding of inference, they will ‘learn’ the general lesson that ‘only the science 
content matters’. The ‘emphasis stuff which, in this case, is intended to contribute to 
the broader educational objective of developing thinking skills is disregarded and 
value. 

ае en a i ike goals of science and technology education are to be taken seriously 
teachers and by students, then those responsible for setting examinations must, 1n 
Dy in which to assess students" achievements of all the goals. This will 
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Questions for deliberation 
These follow the four sub-sections of this part of the chapter: teaching methods, teacher 
education, instructional resources and evaluation. 


(a) Teaching methods: 

2 4 7 7 1 

23. What are the practical dilemmas faced by teachers in the classroom and how can 
they be resolved? 

: 7 ^ „жЕ 

24. Bit alternative teaching methods are practicable within the context of our 
Schools: 


(b) Teacher education: 

25. Which paradigm governs the system of teacher education in our universities or 
colleges? Are alternatives considered? 

26. Are methods for teaching a variety of emphases taught as part of our teachers’ 
training, or only one or two? 

27. How can teachers be assisted to reflect in action? 


(c) Instructional resources: 
28. Istheequipment used for teaching science suited only to one curriculum emphasis or 


to a variety? 
29. What new equipment or resources would be required if different emphases were 


introduced into the curriculum? 
30. To what extent are films, field trips and other activities used to reach particular 
educational goals or are they used mainly to motivate students? 


(d) Evaluation: 
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and technology education. Rather, we shall draw our conclusions based on our overall 
Study and expressed in the terms with which the study began (in Chapter I). This section 


is in two parts, the first of which reviews the state of the partnership among science, 
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the components of that partnership — technology and education, technology and 
science, science and education — and concluded by asking about the extent to which the 
partnership was functioning effectively in the world today. 

The evidence submitted by Member States to the International Conference on Edu- 
cation is both encouraging and discouraging. On the other hand, the ideals for education 
through both science and technology, as these are articulated by Member States, show 
that science in school is no longer perceived as an elitist subject intended for the few 
who will go on to study science at university. The universalization both of primary 
education in general and of science education in particular reflect the (now) commonly 
held view that all can and should benefit from a scientific education. 

On the other hand, the substance of science education has, in many places, yet to be 
adapted to this new view. The result is that students do not sce the relevance of science 
to their society, to their environment or to the world of work. In the analysis presented 
in this chapter, we have articulated this problem in terms of two principal concepts: 
levels of the curriculum; and curriculum emphases. Using these concepts, we can 
summarize our conclusions as follows. 

At the level of the intended curriculum — that enshrined in policies by Ministries of 
Education — a broad range of goals (and thus of curriculum emphases) are called for in 
primary education. These are somewhat more limited when the goals of science and 
technology education are specified, but still more is expected of this sector of education 
than the mere learning of scientific information. Three emphases were used to represent 
the range of goals frequently specified for science and technology education, one in 
which students were supposed to understand the nature of science and technology, onc 
in which they were expected to acquire the skills of the scientist and technologist, and 
one in which they would gain an understanding of the relationships among science, 
technology and society. 

At the level of the planned curriculum and the taught curriculum, the evidence we 
reviewed indicated that this range of emphases was severely narrowed. Constraints ofa 
practical nature that affect everyday life in schools in most parts of the world make it 
impossible to achieve all of the goals that are intended for science and technology 
education. But, in addition, such factors as teacher education and systems of evalu- 
ation, which are not simply the consequence of inadequate resources, can also function 
as constraints on the extent of the science and technology education that students 
receive. Evidence concerning the learned curriculum was beyond the scope of this 
study. However, the International Association for the Evaluation of Educational 
Achievement (IEA) is currently conducting a study of science learning in over forty 
countries of the world which, when completed, will provide some evidence of what is 
actually learned in science at school. 

Ironically, the emphasis that is likely to do the most to support the partnership 
between science, technology and education is the one that is also the most likely to be 
absent from school science and technology programmes. The science/technology/so- 
ciety emphasis is intended to help students appreciate how science and technology 
affect society both in day-to-day practical ways — wastage of electricity was used as ап 
example — butalso in political, social and economic ways — in medicine, agriculture or 
communications, for instance. There was little evidence that such an emphasis forms 4 
major part of science and technology programmes anywhere in the world, althoug 
experimental and new courses based on some of these ideas are beginning to арра! D 

ries. pe } 

some А however, it would appear that traditional approaches to science 
education — in which children are expected exclusively to learn the facts and principles 
Similarly. traditional approaches to technology education, 1n 
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which children are trained to perform the manual tasks associated with traditional 
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industrial technologies, are commonplace. It should be stressed i i 
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vear in no way suggesting that students should not learn scientific аю к: 
t ome technically skilled. Rather we are commenting on the difference betw h 
achiev ment of these goals and the achievement of the range of goals called for p 
Ministries of Education through science and technology education. d 
In the course of this chapter, we have also raised questions about what can produc- 
tively be achieved in and by schools and what aspects of education are better carried out 
in the home or workplace. The renewal of science and technology education require 
to recognize that education can and does take place elsewhere than in school and hal 
more than just the institution of school be part of the renewal process. And it is to this 


process that we now turn for a final comment. 


Renewing the renewal process 

The need to renew science and technology education stems from the evident gaps 
between the various levels of the curriculum — intended, planned, taught and learned. 
Correspondingly, the goal of the renewal process must be to close these gaps as much as 


possible. 

The method for introducing educational reni 
books on educational (and particularly curriculum) cl 
model in which the goals of renewal are first determine 
these goals are established, and then those responsible for imp! 


at the next level of the system are brought into the process. 

There is an undeniable logic to such a model but the literature is also full of instances in 
which it simply has not worked in practice. The problem is that educational innovation 
is. as House has pointed out [23], not a technology but a craft. It is a process in which 
people must make professional judgements about unique situations at every level. And 
this fact can be the downfall of the renewal process — but also the key to its suc- 


cess. 

Rescarch into this problem by onc of the authors [52 
effective, the curriculum policy-making process must achieve two goals simultaneous- 
ly: it must yield a rational product (a coherent curriculum policy); and it must stimulate 
action on the part of those responsible. There is a difference between determining the 
answer to a policy problem and resolving it, and that difference affects whether or not 
the intended renewal actually results in practice. 

This conceptual research was tested in practice by a large-scale renewal project in 
Canadian science education which has been referred to earlier [55, 56]. The method- 
ology, called ‘deliberative inquiry’. is based on the idea that successful renewal requires 
three essential ingredients: people committed to deliberation and the possibility of 
change; information about the context in which changes will take place; ideas concern- 
ing alternative directions and methods for change. Deliberative inquiry 15 а strategy for 
integrating these three elements into a process of renewal. 

The key component of the strategy is that of ‘deliberation’ about both the goals and 
methods of the renewal by all those affected [71]. Thus. for example, in the Canadian 
study, scientists, engineers, employers. labour unions, parents and students partici- 
pated in conferences on the science curri Il as Ministries of Education 


culum, as we д j 
officials. school administrators. teachers and university professors. The conclusions of 
these deliberations were endorsed by all of ti 


hese groups and this has resulted in greater 
understanding and co-operation in the period that followed. 
In deliberative inquiry. all three essential elements 


= people, information and ideas 
— must be blended together harmoniously. If the prejudices of individuals are allowed 
to deny the facts or to stifle the ideas, 


ewal most often recommended in text- 
hange involves a management 
d. then the means for reaching 
lementing these decisions 
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then the outcome will not be acceptable to all. 
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And, in such a circumstance, those who feel that their interests were not taken into 
account will find a way to block the renewal process. 

It is important that this deliberative process should not be regarded as a denial of the 
decision-making prerogatives of those in positions of authority or responsibility. After 
deliberations have reached consensus on the goals and means of renewal, it is still the 
job of the formally designated officials to decide what shall be done. In this process they 
have other factors (such as financial priorities) which must be taken into account, as 
well as the advice they have received from the deliberative process. However, a decision 
consistent with the conclusions of deliberations by many individuals is more likely to 
be successfully implemented than one which is not. 

At present, there are both national and international levels at which such deliberations 
already take place. Yet, how representative are these deliberations of all of the share- 
holders in science and technology education? To what extent are scientists, employers, 
labour unions, economists and policy makers in adjacent fields involved in policy 
making for science and technology education as well as science educators? If science, 
technology and education are to become effective partners in the struggle for national 
development, then it is perhaps time that we who are educators begin to see ourselves а5 
part of a larger system. Science, technology and education are at the heart of economic 
and social change in the world today. Policy making in these three fields must therefore 
reflect this reality and become an integrated process. 
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ED/BIE/CONFINTED/39/Q.1/83, (ara) 
Microfiche: SIRE/01856 


SWEDEN. NATIONAL COMMISSION 
FOR UNESCO 


(Universalization and renewal of 


; я w 
Science and technology in the primary school of tomorro 


primary education in the perspective of 
an appropriate introduction to science 
and technology). Stockholm, Swedish 
National Commission for Unesco, 1983. 
6 1. Reply to questionnaire 
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